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Pree AcE , TO .PIRST : EDITION, 


THE effort of the author has been to make this small 
volume acompendium of useful information on farm and 
dairy topics. Brief discussions on subjects of importance 
and interest to farmers and dairymen have been intro- 
duced, and useful facts, tables, formulas, receipts, agricul- 
tural statistics, etc., are given to such an extent as the plan 
of the work permitted. Valuable data scattered through- 
out our agricultural literature, in the publications of our 
experiment stations and the scientific divisions of the 
United States Department of Agriculture, as well as in 
other public documents, and in farm papers and standard 
works, have been gathered in this Handbook and arranged 
in such a manner as to make them easily accessible and 
convenient for reference purposes. 

The present volume is founded on the Dairy and Agri- 
cultural Calendars previously published by the author. 
Much new material, both original and compiled, has, how- 
ever, been included, and special articles, tables, statistics, 
etc., have been verified and brought up to date, making 
the book, as it is hoped, of considerable value, and secur- 
ing for it as favorable a reception as was accorded its sre- 
decessors, i 

The author takes this opportunity of thanking the follow- 


ing specialists who have so materially increased the useful- 


ill 


Iv PREFACE. 


ness of the book by comprehensive, concise contributions on 
subjects in their particular lines of study: Professors W. 
H. Caldwell, J. A. Craig, John W. Devker, L. H. Dewey: 
H. Farrington, B. E. Fernow, E. S. Goff, A. W. Richter, 
H. L. Russell, Thos. Shaw, Wm. P. Wheeler; and Messrs. 
John Boyd, W. G. Clark, M.D.C., N. S. Fish, J. D. Fred- 
eriksen, H. B. Gurler, S. Hoxie, ].qNoer, M.D. ee 
Pickrell, H. B. Richards, L. P. Sisson, J. McLain Smith, 
and C. M. Winslow. 


PREFACE TO FOURTH, EDITEGS 


THE present edition of the Handbook has been carefully 
revised, with a view to including therein only the latest and best 
information on agricu tural topics of importance to American 
farm rs. A number of new subjects have been added, such as 
market classes of farm animals, government standards of purity 
for dairy products, the “s.iding-scale” overrun, commercial 
grades of grain, hay, straw, and other agricultural products, 
etc.,-and tables and articles have been brought up to date where 
better data were available. It is hoped that the changes and 
additions made will further increase the usefulness of this little 
volume to American farmers and students of agriculture. 

F. W. WOLL. 


Tanuary, 1907. 
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PART I. AGRICULTURE. 


I., FEEDING STUFFS. 
COMPOSITION OF FEEDING STUFFS. 


In the ordinary chemical analysis of feeding stuffs the 
following constituents are determined, viz., water, ash, pro- 
tein, crude fiber, nitrogen-free extract, ether extract (fat). 

Water is present in all feeding stuffs, from above go per 
cent in green foods and some kinds of roots, to below 10 per 
cent in very dry hay and in concentrated food stuffs. 

Ash, or mineral matter, is the non-combustible part of 
plants, and goes to make the bones of the animal, or to sup- 
ply material for the maintenance of other parts of the ani- 
mal body. 

Protein is the name of a large group of substances, all 
characterized by the fact that they contain the element ni- 
trogen; hence they are also called nitrogenous substances, 
and foods rich in protein are spoken of as nztrogenous foods. 
The protein substances supply the material necessary for the 
formation of lean meat, ligaments, tendons, hair, horns, 
hoofs, etc., and also of casein of the milk. Crude protein 
includes aléuminoids and amides; among the former are 
found white of egg, lean meat, curd of milk, and gluten; 
among the latter, asparagin and other crystallizable and 
water-soluble substances, generally speaking, of asomewhat 
inferior nutriiive value. 

Crude Fiber or woody fiber is the framework of plants, 
forming the walls of their cells; it is usually the least 
digestible portion of feeding stuffs, and the nutritive value 
of a plant is decreased as its crude fiber content increases. 

Nitrogen-free Extract includes starch, sugar, gums, or- 
ganic acids, etc., and forms a most important and usually a 
very large part of cattle foods. Together with cellulose, 
nitrogen-free extract forms the group of bodies called carbo- 
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hydrates. A general name for carbohydrates is heat-produc« 
ing substances, aS against flesh-forming substances, i.€., 
nitrogenous compounds, the names indicating the main 
cffices of the substances in animal nutrition. 

Ether Extract, or crude fat (oil) includes a group of com. 
pounds dissolved out by ether in the analysis of foods; fat 
forms the main part of the extract; most feeding stuffs 
contain only a small quantity of fat, but this component 
is nevertheless of considerable importance in the feeding 
of animals. 

Organic Matter signifies the combustible portion of chemi- 
cally dry feeding stuffs, i.e., all the components given in the 
preceding except water and ash. 

Digestible Components.—The food stuffs used in the feed- 
ing of farm animals are only partly of direct value to the 
animals, the portion which their digestive fluids are unable 
to dissolve being voided in the excrements. The digesti- 
bility of fodders has been determined by direct experiments 
with different kinds of farm animals, in this country or 
abroad. The digestion coefficients (see pp. 6-8) mean the 
percentages of any one component which have been found 
to be digested by the animals experimented on. 

Nutritive Ratio signifies the ratio between the digestible 
nitrogenous and non-nitrogenous components in a feeding 
stuff} or a combination of such. As fat has been found to 
yield about 2.2 times more heat, when burned, than dostarch, 
sugar, and other carbohydrates, the per cent of digestible 
fat in a food is multiplied by 2.2 when the nutritive ratio is 
to be calculated; the product is added to the per cent of 
digestible carbohydrates (nitrogen-free extract + crude 
fiber), and this sum is divided by the per cent of digestible 
protein. (The factor 24 or 2} is sometimes used for obtains 
ing ‘‘the starch equivalent”’ of fat.) 

Example: Clover hay contains on the average 6.5 per cent 
digestible protein, 34.9 per cent digestible carbohydrates, 
and 1.6 per cent digestible fat (see following table): 


1.0 X 2.2 = 3.52; 34.9-+ 3.52 = 38.42; 38.42 + 6.5 = §.Q 


Nutritive ratio, 1: 5.9. 


FEEDING STUFES. 


AVERAGE COMPOSITION OF AMERICAN 
FERDING STUFFS. 


Percentage Composition.* 


a 
2 f= : Sls" I 
ae - 
Feeding Stuffs. | “3 212 ies] § 
cd oe a | & |ekl gy led 
es vo |v |Ok! » Jes 
a) a} uo) Tisoo] vixen 
ou iy Pad ie en Me inl ap oho oa oer 
Z| Si 1 OH Oe IO 
Green Fodders and 
Silage. 
WASHUPEOTASS <5 o<..55)\-. « 80.0] 2.0] 3.5] 4.0] 9.7] .8 18.0 
Green fodder corn 
(maize). 126/79.3] 1.2| 1.8|.5.0]/12.2) .5 19-5 
Alfalfa ducern).. ialeiarsioa 23|71-8, 2.7| 4.8] 7 4]/12.3] 1-0 25.5 
Green clover.. 43|70-8| 2.1| 4.4) 8.1/13.5| 1-1 27.1 
Alsike clover, in bloom 4|74-8| 2.0 3-9) 7.4|11.0] «9 23.2 
Reve TOUUEr {805 22... a 7|76.6| 1.8} 2.6,11.6] 6 8| .6 21.6 
Watfodder:./).. -k.05.. SiOs.2) 2. S| a.a ET 2119V3| L'4 95.3 
Sorghum fodder....... T7924) texienes| Ovrrn 6.35 19.5 
Red top. in bloom...... 5|64.8]} 2.3] 3-3] 9-4/19-1] 1 232 9 
Meadow | nae in | 
bloom.. ana see 4/69-9| 1.8! 2.4 10.8/14.3 8 28 3 
Timothy. SS Serer 56l61 6] 2.t] 3 1.11.8/20.2) 1 2 36.3 
Blue-grass.. SriOsec) eaSie4er, Qatirgi6) 1 sige n 
Prickly comfrey... Seine e118824) 2° 2e\ros4l (x26) S24) 33 Of4 
Corn silage : 99|79-1] 1.4] 1.7 6.0]11.1 8 10.5 
Corn silage, Wis. anal. 17/73 6| 2 1| 2.7. 7.8/12.y| .9 24.2 
Clover/siage j..;.1.. . R720) 2-0\4.2 00-40. 6). 1.2125. 4 
Sorghum silage ....... 6176.1) w2rl: 8) 6) 4]15.31 3 22.8 
Hay and Dry Coarse 
Fodders. 
Fodder corn (maize), 
field cured. ‘ 35/42.2| 2.7) 4.5'14.3'34.7| 1-6 55.1 
Same, Wis. analyses .. 5129.0) 4.2| 6.5 22.1/36.5) 1.7 66.8 
Corn stalks (stover), 
field cured. 60/40.1] 3.4) 3-8 19.7/31.9] 1-1 56.5 
Hay from red clover. 38/15.3) 6.2)12.3 24.8/38.1| 3.3 78-5 
Hay from mammoth | | | 
ClOMEC Tai. .-¢ 1021.2} 6. 1110.7 24.5133-6| 3.9 72-7 
Hay f’m alfalfa (lucern) 21| 8.4] 7.4 14.3 25 0/42.7| 2.2 84.2 
Hay from alsike clover.| 9] 9.7! 8.3 12.8 25.6/40.7| 2.9 82.0 
Ozt hay.. Dt ed een ge 6] 8.9} 6.2] 7.6 29.3]45.1| 2.9 84.9 
PMMOLMYeAAV ss oy. = 62 a: 68}13.2) 4-4) 5-9 29.0/45 oO} 2.5 82.4 
Hay from mixed mea- | 
GOWEOTASSES. < o.26 25. 11/t6.0: 4.6, 6.4 29.9/41.c] 2.1 79 4 
Hay from Hun. grass. | 12| 7.7, 6.0) 7.5 27-7|49.0| 2.1 86.3 
JED 10 i a IL 14.3] 5-5|15.0/32.0/30.1| 3.1/80.2! 
Crab-grass hay .. .... 2/10.3| 7-3] 6.9/32.9]41.0] 1.6/82 4 
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6 AGRICULTURE. 


READY REFERENCE TABLE OF COMPOSITION OF 
FEEDS. (HILs.) 


The following tables save calculations of percentages, since, the weights 


and contents being given in pounds, it is only necessary to find the kind 


and desired amount of a certain feed, and the tables give the exact food 


contents in pounds; e.g., 15 lbs. of Green Fodder Corn contain 3.1 lbs. 


of dry matter, 0.17 lbs. of digestible protein, and 1.9 lbs. digestible car- 


bohydrates and fat. 
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COMPOSITION OF FEEDS—(Continued). 
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CLASSIFICATION OF CATTLE FOODS. (Liynsey.) 


A. Coarse Feeds (Roughage). 

I. Low in protein, high in carbohydrates: 

(a) 50-65 per cent. digestible: Hays, straws, corn 
fodder, corn stover, and silage. 

(6) 85-95 per cent. digestible: Carrots, potatoes, 
sugar beets, mangels, turnips. 

II. Medium in protein and in carbohydrates, 55-65 per 
cent. digestible: Clovers, vetches, pea and bean 
fodders and brans. 

B. Concentrated Feeds (Concentrates). 

III. Low in protein, high in carbohydrates, 80-90 per 
cent. digestible: Wheat, rye, barley, oats, Indian 
corn. 

IV. High in protein, medium in carbohydrates, 80-90 per 
cent. digestible: Bean and pea meals, gluten feeds 
and meals, linseed meals, cottonseed meal. 


CLASSIFICATION OF CONCENTRATES, ACCORDING 
TO PROTEIN CONTENT: 


(a) Very rich in protein (about 80 per ceni.): Dried blocd, 
meat scraps, cottonseed meal. 

(b) Rich in protein (25-40 per cent.): Gluten meal, Atlas meal, 
linseed meal, buckwheat middlings, soja beans, grano-gluten. 

(c) Fairly rich in protein (12-25 per cent.) Malt sprouts, 
dried brewers’ grains, gluten feed, cow pea, pea meal, wheat 
shorts, rye shorts, oat shorts, wheat middlings, wheat bran, 
low-grade flour (red-dog). 

(d) Low in protein (below 12 per cent.): Wheat, barley, oats, 
rye, corn, rice polish, rice, hominy chops, germ meal, 
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AGRICULTURE. 


FEEDING STANDARDS FOR FARM ANIMALS, 


(W oL_FF- LEHMANN.) 


————— 


I. 


10. 


. Milch cows, daily milk yield, 11 lbs. 
sé as se oe 


(Per day and per rooo lbs. live weight.) 
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Steers slichtiy worked.<2-i.). 1. 4 
Steers moderately worked...... ... 
Steers Heavily wWorkedn) o..ucet lela 


. Fattening steers, rst period......... 
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FEEDING STANDARDS FOR FARM ANIMALS. 


( Concluded.) 
Nutritive 
(Digestible) 
Substances. 
= of 

Be vs O58 uw Pe 
(30) 3 S .. jo SS Ux* 
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11. Growing cattle: 
Beef Breeds. 


Aver. live weight 


Age, Months. per head. 
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6-12 De aaa aoke 
12--18 AGO ha tepaors a 
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12. Growing sheep: 
* Wool Breeds. 
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13. Growing sheep: 
Mutton Breeds. 
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Breeding Animals. 
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14 AGRICULTURE. 


RATIONS FOR DAIRY COWS. 


Digestible. 
Org’ nic ae 
Matter. atio- 
Protein Hees Fat. | Total. 
lbs lbs Ibs. Ibs. lbs 

Woods & Phelps....... 25.0 2.5 12.5 -65 |) THG5aeresaa 
VOLE Sets cicitsie in misne 2 24.5 2.2 13.3 7 16.2 1:6.9 
Wolff’sGermanStand’., 24.0 2.5 12.5 cA 1524) Yotesad 
Wolff-Lehmann........ (See page 12) 


CALCULATION OF COMPONENTS OF FEED 
RATIONS. 


Let us suppose that we have at our disposal the following 
common feeding stuffs: Fodder corn, clover hay, and wheat 
bran, and that we want to know how much is required to keep a 
milch cow of 1000 lbs. live weight in good condition and to 
secure a maximum yield of milk. We will feed 15 lbs. of 
corn fodder, 5 lbs. of clover hay, and 10 lbs. of wheat bran. 
According to the table these quantities contain the following 
number of pounds of digestible matter : 


Digestible. 
Dry 
Matter. Carbohy- 
Protein. | dratesand 
Fat. 


m5) lbs. of comm fogdenre. «i sie 8.7 5-4 
GulloswCloveriha yen \ sic) ce ne oly ateneneie 4c 2 3 Zl 
roulbs: wheat bran. fe. \<ies)s seus = lle) 8.8 4.6 


This ration falls somewhat short of the feeding standard in 
both total dry matter and digestible substances. To bring it 
nearer to the standard, we add a couple of pounds of some con- 
centrated feed. In selecting the feeds and deciding the quan- 
tities to be given in each case, the market prices of the feeds 
must be considered. We will suppose that a supply of corn meal 
is available in this case, and will add two pounds of this feed to 
the above ration. 
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Digestible. 
Dry Nutritive 
Matter. Crude |Carbohy-| Ratio. 
Protein. drates. 
i Lbs. Lbs. Ls: 
ieation as above. .....). 00. 21.7 I.04 I2.1 
2 lbs. of corn meal........ heey) wn DA 
“yoy el nen ene 23.4 2.07 Hehe is To's 
Proposed American feeding 
ration for,milch cows. . . 24.5 2.2 T3273 T2100 
Wolff's feeding standard for 
PAUMECIERCOWSE cree seiv sie «6 24.0 2.5 Te 5 Tis SA 


The ration now corresponds fairly well with the proposed 
American feeding ration; there is a small deficit of dry matter 
and of digestible protein; but there is no necessity of trying to 
follow any standard ration blindly, as they are only intended 
to be approximate gauges which the farmer may use in estimat- 
ing the quantities of nutrients required by farm animals in order 
to do their best, cost and product both being considered. 
Cows, like all farm animals, vary greatly in their productive 
capacity, as well as in their food requirements, and their capacity 
to make economical use of their feed; hence feeding standards 
can only be applied to average conditions, a point which should 
always be kept in mind in using them. 

In constructing rations according to the above feeding 
standards, several points must be considere1 besides the chemi- 
cal composition and the digestibility of the feeding stuffs; the 
standards cannot be followed directly without regard to bulk 
and other properties of the fodder; the ration must not be too 
bulky, and still must contain a sufficient quantity of rough- 
age to keep up the rumination of the animals, in case of cow 
and sheep, and to secure a healthy condition of the animals 
generally. The local market prices of cattle foods are of the 
greatest importance in determining which feeds te buy; the 
conditions in the different sections of our continent differ so 
greatly in this respect that no generalizations can be made. 
Generally speaking, nitrogenous concentrated feeds are the 
cheapest feeds in the South and the East, and flour-mill, brewery, 
and starch-factory-refuse feeds the cheapest in the Northwest. 
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PRACTICAL RATIONS FOR DAIRY COWS. 


Fed by 16 American Dairymen Producing 325 Ibs. of 
Butter or more per Cow per Year.* 


1. Colorado.—30 \|bs. silage, 10 lbs. alfalfa hay, 10 Ibs. clover 
hay, 5 lbs. wheat bran, 2 Ibs. corn meal. 

2. Connecticut.—35 lbs. corn silage, ro lbs. hay, 3 lbs. wheat 
bran, 3 lbs. corn and cob meal, 2 lbs. cotton-seed meal, 2 lbs 
Chicago gluten meal, 

3. Lllinois.—74 \bs. clover hay, 74 lbs. timothy hay, 12 ibs, 
corn and cob-meal, 8 lbs. bran, 14 lbs. linseed meal, 14 Ibs. 
cotton-seed meal. 

4. New Jersey.—24 lbs. corn silage, 8 Ibs. corn meal, 2 lbs, 
wheat bran, 4 lbs. oats, 2 lbs. oil meal. 

5. Mew York.—20 lbs. hay, 2 lbs. wheat bran, 2 lbs. cotton- 
seed meal, 2 lbs. hominy meal. 

6. New York.—12 lbs. timothy hay, 1 lb. wheat bran, 1 Ib. 
middlings, 2 lbs. corn meal, 2 lbs. cotton-seed meal, 4o Ibs. 
skim-milk. 

7. New York.—42 lbs. corn silage, 24 lbs. clover hay, 23 Ibs. 
timothy hay, 8 Ibs. corn and cob meal, 14 lbs. dried brewers’ 
grains. 

8. North Carolina.—30 Ibs. corn silage, 8 lbs. fodder corn, 
3 lbs. corn meal, 3 lbs. wheat bran, 1 lb. cotton-seed meal. 

9. Pennsylvania.—24 lbs. corn fodder, 5.1 lb. wheat bran, 
5.1 lbs. corn meal, 3 Ibs. cotton-seed meal, 2 Ibs. oil meal. 

10. Pennsylvania.—io lbs. corn fodder, 6 Ibs. hay, 34 lbs. 
wheat bran, 14 lbs. cotton- seed meal, 14 lbs. oil meal, 24 lbs. 
corn meal, 

11. Zexas.—30 lbs. corn silage, 134 lbs. sorghum hay, 1.3 lbs. 
corn meal, 2.6 lbs. cotton-seed meal, 2.2 Ibs. cotton-seed, 1.3 lbs. 
wheat bran. 

12. Vermont.—30 lbs. corn silage, 10 lbs. hay, 4.2 lbs. corn 
meal, 4.2 lbs. wheat bran, .8 lb. linseed meal. 

13. West Virginia.—48 lbs. corn silage, 2} lbs. corn and cob 
meal, 24 1bs. ground wheat, 2} lbs. oats, 2} lbs. barley meal. 


* See Woll, ‘One Hundred American Rations for Dairy Cows,” Bul- 
letin No. 38, Wisconsin Agricultural Experiment Station. ~ 
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14. Wisconsin.—26 lbs. corn silage, 10 Ibs. clover hay, 5 Ibs. 
timothy hay, 8 Ibs. wheat middlings, 14 Ibs. oil meal. 

15. Wisconsin.—s5o Ibs. corn silage, 5 lbs. sheaf oats, 5 Ibs. 
corn fodder, 1 lb. clover hay, 1 lb. millet, 2.7 lbs. cotton-seed 
meal, 1.3 lbs. oil meal, 6 lbs. wheat bran. 

16. Canada.—40 lbs. corn silage, 7} lbs. clover hay, 3 lbs. 
straw. 14 lbs. oats, 1} lbs. barley, 14 lbs. pea meal, 3 lbs. wheat 


bran, 1 lb. cotton-seed meal. 
The preceding rations contain approximately the following 


amounts of nutrients, calculated for 1000 lbs. live weight : 


Digestible. 


Organic Nutritive 
No. Matter. Cathe: Ratio, 


Protein. hydrates. Fat. Total. 
Ibs. Ibs. Ibs. lbs. Ibs. Ibs. 
I 31.09 2.70 15.78 .80 19.28 12) 655 
2. 25-70 2.69 13.096 -07 17.62 L030 
3 22.09 2.37 12.06 075 15.18 Soy ycite! 
4 19-41 2.06 11.71 87 14.64 Te 6.5 
5 26.19 2.30 13.78 -79 16.93 Tt: 6.6 
6 25-73 3.50 14.05 1.12 18.67 BP oy | 
7 31.30 3.37 16.31 T.3% 20.99 Ec ea 7, 
3 20.38 1.79 11.98 -80 14.57 bach G fay f 
9 26.52 2.53 15.74 -90 19.17 TsO 
10 20.05 2.31 II.00 -72 14.03 Tit 5.4 
11 26.58 2.21 12.91 1.30 15.82 Tr 316.9 
12 24.23 1.86 14.03 75 16.64 De oe 
13 22.37 1.54 14.15 772 16.41 I 310.2 
14 31.00 3-01 16.02 -87 19.90 1‘: 6.0 
15 23-79 2.73 12.46 -99 16.28 bi pasyey | 
16 22.96 2.08 12.17 -7t 14.96 1: 6.6 
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AVERAGE WEIGHTS OF CONCENTRATED FEEDING 


STUFFS. 
. One Quart | One Pound 
Feeding Stuff. Weighs. | Measures. 
Pounds. Quarts. 
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Cormnrandroat feed): sh). iss SO eee a5] Teg 
(Sopa) orphan ee ne SLRS Sip aye) De ee a5 2.0 
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Wiheatebran..2 Jes. ds Soc ae reve oe toencys eueyeiegae a5 2.0 
Wiheat, feedeamixeds se estes eiete spaieestene + violets AS 1.7 
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Wheat amiddlinesnG touts) sere riers atria nA 8 
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FOOD REQUIREMENTS OF FARM ANIMALS. 


It is generally assumed in comparing the food require- 
ments of the different classes of farm animals that one cow 
at pasture will eat about seven-tenths as much dailv 
as a full-grown horse, or as much as two yearling colts, 
heifers, or young bulls, or as three to five calves, or four 
colts taken from the mare, or ten to twelve sheep, or as 
twelve to twenty three-months-old lambs, or as four to five 
swine. It may be figured that the quantity of pasture grass 
eaten by a cow per day, which of course will vary with the 
season and the condition of the pasture, will equal 25-30 lbs. 
of good meadow hay or 4o lbs. hay of inferior quality. 
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COMPARATIVE VALUE OF CATTLE FOODS. 


Comparing concentrated foods with coarse feeds, one 
pound of the former may be considered a food unit; the 
quantity of grass eaten by one cow at pasture during one 
day is assumed equivalent to 12 to 13 food units during 
the early part of the summer, and to q food units in the 
late fall, 10 units being considered an average figure. 

The following quantities of different feeding stuffs are 
considered approximately equivalent, as determined by 
European, largely Danish, feeding experience (Schroll): 

I Ib. concentrated feed (cereals, mill-rcfuse feeds, oil 
meals, etc.) = 24 to 3 lbs. of good meadow hay = 4 lbs. of 
poorer quality hay = 1o lbs. rutabagas = 12} lbs. turnips 
= 4 lbs. potatoes = 10 lbs. green fodder = 6 lbs. buttermilk 
= 6 lbs. skim-milk = 12 lbs. whey = 1 lb. new milk. 


CALCULATED VALUE OF FRUITS COMPARED WITH 
HAY, GRAINS, ETC. (Jarra anD ANDERSON.) 


too Ibs. of each of 
the fruits named 
below is equiva- 
lent to the 
amounts of the 


Wheat Straw. 

Alfalfa Hay. 

Wheat Bran. 

Wheat Mid- 

Rice Bran. 

Cottonseed 
Meal 
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PRICES OF CEREALS PER BUSHEL AND PER 


TON. 

: a) es j at ot 
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Ibs. $ $ lbs. $ $ 
Wheat \}* 60: | (33.3 °[" .40 1} ‘430331 Oate 2 2 cy oe” Gone 218) |) anos 
45 | 15.00 20 | 12.50 
50 | 16.67 S25) lig cog 
60 | 20.00 .30 | 18.75 
75 | 25.00 -35 | 21.90 
1.00 | 33.33 “50° | 31.25 
Gorn...) §6)}3s8%7 Ils 230 | 10e71||Rye. ov. c4ss |) Rb gene .40 | 14 28 
35 | 12.50 GON] 7 205 
.40 | 14.28]|Barley......| 48 41.7 -40 | 16 68 
45 | 16.06 .50 | 20.83 
50 | 17.85 -60 | 25.02 


VALUATION OF FEEDING STUFFS. 


The commercial value of protein, fat, and carbohydrates 
in concentrated feeding stuffs has been calculated from the 
average composition and market price of common feeding 
stuffs as follows: 


Cost of one pound of5 
Protein. Fat. Carbohydrates. 


In Germany.. .(1890) 3: 2: I (KGnig, Wolff.) 
‘* Connecticut (1888) 1.6 cts. 4.2cts. .g6cts. (Jenkins.) 

oF " (1890) 1.4 2.9 1.4 4 

A Dela ware.4(788q) 1.23) “4.05 52 (Penny.) 

** Wisconsin. .(18g1) 1.5 2.6 25 (Woll.) 


Indiana ....(1891) 1.0 2.75 .63 (Huston.) 
New Jersey. (1891) ) 01 (5:08 Gime (Voorhees. ) 
““" Minnesota. .(1893) 3-1 Sal ~24 (Hays.) 

‘* Vermont....(1895)2.02 — .19 QI (Hills e¢ a/.) 
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Il. FARM ANIMALS. 


CHARACTERISTICS OF BREEDS OF LIVE 
STOCK, 


By Prof. J. A. Crarc, formerly of Iowa Agricultural College. 
I. Light Horses. 


The Thoroughbred.—Leading characteristics: running speed 
(Salvator, 1:354, holds the world’s mile record), quality, stam- 
ina, and ambition. Common colors; brown, bay, chestnut. 
Distinctive features: refined appearance, lengthy neck, deep 
chest, long body, straight croup, long thighs and pasterns, 
dense bone, firm muscle, active temperament, rangy type 
standing 16 hands. Most common defects: light bodies, 
lengthy pasterns, long legs, irritable temperament. Bred 
principally for racing, which has given them endurance and 
spirit. They are suited for mating with mares weighing Ir to 
12 cwt., with the object of producing strong drivers or stylish 
carriage and saddle horses. 

The American Trotter.—Chief characteristics: speed at the 
trotting gait. World’s record for one mile against time is that 
of Alix, 2:03%. The type of the leading campaigners is that 
towards which the trotter is tending; it is that of a horse re- 
quired to have the endurance, ambition, and conformation to 
Maintain trotting speed. Most general features: intelligent 
heads, light necks, low deep chests, oblique shoulders, long 
forearm, short cannons, round body rising slightly over loin, 
long croup and thighs, low hocks. Most common defects: 
undersize, deficiency in style, finish, and substance. Sphere: 
coach or carriage horses, roadsters, and trotters. 
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Cleveland Bay. — Uniform in color, being bay with black 
points. They stand at least 16 hands and are horses of larger 
size and more power than those of most other breeds of light 
horses. Rough joints, coarse bone, and deficiency in actior are 
their most common defects. Their size, power, and evenness 
of disposition adapt them for general work on light farms, 
but owing to the defects mentioned they are not as popular for 
breeding road and carriage horses as those of other breeds. 

French Coach.—Smooth, symmetrical, and generally of fine 
quality ; very graceful in movement, with high knee-action and 
good back-action. Heads intelligent looking; necks graceful, 
bodies snugly ribbed, and quarters muscular. As a rule, they 
are striking in appearance, being upstanding and high-headed. 
Common colors: bay, brown, and black. Best suited for 
breeding coach-horses with moderately fast and graceful action. 
Defects : coarseness and lack of prepotency in the stallions due 
to their mixed breeding. 

Hackney. — The typical hackney is a horse of extreme 
smoothness, with gracefully curved outlines. The head is 
light, neck muscular and curved, but free from heaviness ; 
shoulders smooth and laid well back; body circular, compact, 
short ; hips smooth; quarters plump with muscle ; legs short, 
with tendons clearly defined. Their action is noted for its grace- 
fulness and stylishness, being very high jn the forelegs, and the 
hock movement is regular. Common colors: bay and brown, 
They are usually about 15.3 hands. Best suited for production 
of high-stepping cab and coach horses for city driving. 


II. Heavy Horses. 


Clydesdale. —Usual colors: bay, brown, black, or chestnut with 
white markings. The head is intelligent in features, but some- 
times out of proportion with the other parts. Shoulder excep- 
tionally good; being sloping, it gives them a free, easy, and 
long stride in the walk or trot; arm well-muscled, and legs 
clean and flat, with the fine and long feather springing from 
the edge ; pasterns sloping, easing the feet from concussion; 
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feet large anddurable. Thecroup is muscular and the quarters 
~ especially heavily-muscled. Their combination cf weight, 
quality, and action is exceptional in draught-horses. 

Shire.—The best type is low, broad, and stout. They are 
heavily built, muscular, with heavy bone and slow movement. 
The shoulder is usually too upright, making the action too 
short and stilted. The body is of large girth, deep and 
strongly coupled, with broad, short back and heavily-muscled 
quarters. Deficiencies: lack of quality, sluggish temperament, 
and limited action. In general they are heavier than the 
Clydesdale, though there is little difference between representa- 
tive animals. The best type is suitable for breeding the 
heaviest class of draught-horses adapted to slow work demand- 
ing strength and heavy weight. 

Percheron, — Types: the original gray in color, and the 
modern of black color. Most peculiar characteristics of the 
former were their action, style, endurance, and strength. They 
had intelligent heads, prominent chests, round bodies, large 
bone, inclined to roundness. The modern type is shorter- 
legged, more compact and stouter, but lacking the size of the 
original. The Percheron’s excellencies are seen in their active 
temperament, intelligent heads, crested neck, deep body, and 
wide croup. Their deficiencies appear in defective legs, being 
light or round, straight pasterns, feet narrow at the hoof, heads 
and quarters lacking niuscle. Best type adapted for breeding 
energetic, quick-gaited, strong horses suited for draught work 
of light nature. 

Suffolk.—Color uniform, being some shade of chestnut. 
They are low-set, short-legged, deep-bodied, muscular horses, 
with clean bone and durable feet; docile, easy keepers, and 
steady when working. Generaldeficiency: a lack of weight due 
to their smaller size in comparison with other draught-horses. 
Suited for general farm labor ; they are not the highest-priced 
horses on the market owing to the demand for heavier weights. 
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Ill. Beef Cattle.* 


® Short-horns.—The three family types are: Bates, Booth, and 
Cruikshank. Saves, noted for style, fine heads, clean necks, 
straight level backs, light bone, and combination of milk and 
beefing qualities. Boo/hs are especially excellent in girth, wide 
backs, lengthy quarters, deep flesh, and beefing qualities, though 
lacking in finish and style. Cruzkshanks, noted for scale ; low, 
broad, deep forms, heavy flesh,and mossy coats, The short- 
horn breed is specially noted for beef form, early maturity, and 
thrift under a variety of conditions, Their weakness in con- 
stitution and sterility is traceable to in-and-in breeding and 
artificial treatment. Their chief utility is to give beef form, 
quality, and rapid fattening tendencies to grades for stall feed- 
ing. Some families possess unequalled combinatioa of beefing 
and milking qualities. 

Aberdeen Angus, — Characteristic color, black. Head, 
hornless; neck free from loose skin, exceptionally good 
shoulder-vein ; shoulder oblique, fitting close to body; ribs 
deep, very circular; hips moderately far apart, smoothly 
curved ; rump long, level, smooth; thighs muscular, twist low 
and full, quarters long and rounded. Type: cylindrical, dis- 
tinguished for smoothness, symmetry and quality ; bone light, 
hide mellow, and coated with fine black hair. They are pre- 
potent and prolific, Chief utility, production of beef of high 
quality. 

Hereford.—Most popular color, dark claret or cherry, with 
white face, belly, switch, and small strip of white on neck and 
over shoulder. Type: low-set and broad; heavy in fore- 
quarters, with low heads ; full, deep chest; hanging dewlap, 
level lack, wide thick loin, full quarters and thin thighs. 
Worst deficiencies, looseness in build and rough, coarse bone. 
They are strong-constitutioned, active rangers, prepotent and 
long-lived. Being active, hardy, and good feeders they make 
good grazing cattle, and on that account have been popular on 
ranches. 

Galloway. — Color black, no white admissible, except on 


* For description of breeds of dairy cattle, see Part II, Dairying. 
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udder or below underline. Type: thick, close to ground, and 
symmetrical ; hair long, wavy, and thick ; head large, horn- 
less, with no scurs; neck strong, giving a burly appearance 
to forequarters ; shoulders snug, legs short and heavy, barrel 
round, tight-ribbed ; quarter long and smooth ; flesh even over 
all parts; hardiness and strength of constitution, strong feat- 
ures. Require more time to mature and yield larger percentage 
of offal than most other breeds. They are liked as ranch 
cattle, as they are hardy, hornless, and yield excellent beef and 
robes. 


IV. Fine-wooled Sheep. 


Merino.—The two types include those wrinkled and those 
smooth in body. They are chiefly noted for the heavy weights 
of fine wool that they shear. The fleece is dense, even, ex- 
tending over all regions. The wool is bright, soft, fine, lustrous, 
and pure. They are hardy and strong in constitution, of a quiet 
disposition, and do well in large flocks. 


V. Mutton Sheep. 


Southdown.—Symmetrical, compact, close to the ground, and 
of fine quality; head medium size, hornless; forehead and 
face covered with wool, ears small, face brown or gray tint, 
neck short, breast broad, back and Join wide and straight, body 
deep, hips wide, twist full, fleece dense, and medium in length 
and fineness. The mutton isof high quality, and lambs mature 
early. They represent dn exceptional combination of wool and 
mutton of fine quality. 

Shropshire.—Face and legs dark brown in color. They are 
symmetrical and stylish. Rams are required to weigh 225 lbs. 
in full flesh, and ewes 175 lbs. Head short, covered with wool, 
hornless; neck well attached, full; body circular, round ribbed; 
quarters lengthy, inclined to narrowness and slackness. ‘The 
fleece dense, fibre strong, about three and one half inches in 
length. The ewes are prolific and kind nurses. They combine 
quality and quantity of wool and mutton in a high dégree, and 
are adapted to conditions of general farming and rolling land. 

_ Hampshire.—Color of face dark brown or black; head large, 
nose prominent, neck regular, taper from head to shoulder; 
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strong-boned ana lengthy. Especially noted for early develop- 
ment of lambs. They are vigorous and prepotent. The wool 
is short, dense, strong, and slightly coarse. 

Suffolk.—Faces and legs deep black color. They are large 
sheep when mature ; lengthy and straight in form. Noted 
chiefly for prolificness and good milking and nursing qualities, 
A large percentage of lambs are reared in flocks of this breed; 
wool medium in quality and length. 

Oxford.—Face either brown or gray, and lengthy. When 
mature they are the heaviest of the Down breeds, being larger in 
size and heavier in bone. Their fleece is also heavier and the 
fibre longer, coarser, and more open than most others. Squarer 
in form than the Shropshires, and not so closely covered with 
wool. Adapted to strong land; respond readily to high feeding. 

Leicester.—Face bare and pure white, body square, straight, 
forequarters exceptionally full, hindquarters rounded slightiy. 
Offal is light, bone fine, but fat too plentiful. The Border 
type is stronger boned, heavier, and more vigorous than the 
English. The Leicester has been extensively used for crossing 
on grades. Wool lustrous, five or six inches long, soft, but 
too frequently open and absent on the belly. 

Cotswold.—Face white or slightly mixed with gray. Form 
large, square, upstanding, and stylish. <A tuft of wool grows 
from forehead; fleece open, long, and heavily yielding. Body 
long, level, and wide. The gray-faced strain is considered 
hardier than the white-faced. The popularity of the breed lies 
in the large yield of wool and of mutton, though the quality of 
both is deficient. 

Lincoln.—The largest of the long-wooled breeds. The wool 
is long and coarse, and especially lustrous. Square in form 
and, when mature, very heavy. The mutton lacks quality. 

Cheviot.—Face bare, white, hornless; wool fine, and the 
fleece dense and even. Mutton agreeably flavored and fine- 
grained. They are hardy, active, prolific, and the lambs come 
active. They clip about four pounds of fine wool. Adapted to 
rough and high pasturage. 

Dorset.—Face white ; rams and ewes horned. Type: long, 
round-bodied, and compactly built. Wool medium in length, 
fineness, and weight; average clip 6 pounds. Chief character- 
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istics: prolificness, hardiness, and breeding early, so as to drop 
lambs in winter. 

Highland.—Rams and ewes horned, face and legs black and 
white. Low and blocky in type; fleece long, coarse. Their 
mutton has a superior flavor. Mountain breed hardy, active, 
and very strong of constitution. 


VI. Swine. 


Berkshire.—Color black, white on face, feet, tip of tail. Face 
short, dished; ears sharp-pointed, erect; jaws full, back broad, 
straight, full over shoulder; loin thick, level; hams excep- 
tionally full, legs short, strong, and straight. Sows prolific, 
good nurses. Active and vigorous in temperament. 

Poland-China.—Color dark, spotted, or black; head small, 
slightly dished; ears drooping, girth full, ribs well sprung, deep; 
nindquarters lengthy, though inclined to be drooping. They 
(atten readily, reach heavy weights, and are quiet-dispositioned. 

Yor kshire.—White in color; separated into large, middle, and 
small varieties. The first-mentioned, are strong-boned, long- 
bodied, and deep-sided, and have mixed meat; middle or im- 
proved type, lighter in weight and bone, with smaller quantity 
of offal; small variety, quick in maturing and compact in 
form. 

Chester- White.—White in color, strong-boned, vigorous, and 
attain to very heavy weights, though slow in maturing. Sows 
of good disposition and breeding qualities. 

Duroc-Jerseys.—Deep, cherry red in color, large size, good 
breeders, and liked in Southern countries because of ability to 
withstand heat. 

Victoria.—White in color with occasional black spots on skin; 
head small, face slightly dished ; skin free from scurf; flesh 
of good quality and evenly laid over body. Yearling boars 
should weigh not less than 300 lbs. 

Tamworth..-Red or dark brown color; snout very long, 
body narrow, exceptionally deep and long in sides. Their 
form and the mixture of fat and lean in their flesh make them 
a special bacon hog. 

£ssex.—Color black; type: small, compact, early ma.uring, 
and yielding a large percentage of edible meat. 
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MARKET CLASSES OF FARM ANIMALS. 


A.—Horses. 


Drafters.—A typical draft horse, so considered in the market, 
should stand 16 hands or over; light draft horses range in height 
from 15.3 to 16.1 hands. Drafters should weigh 1600 Ibs. and 
over in fair condition. Heavy weight in addition to desirable 
conformation, soundness, and action enhances value. 

Loggers.—Horses of this class are heavy drafters, possessed 
of weight, great power, and strength of bone, but blemished 
or slightly unsound so that they cannot be sold to advantage 
for use in the cities. Largely bought by lumbermen for use in 
the woods. 

Farm chunks.—These are usually of mixed draft blood, stand 
15 hands or over and weigh 1100-1500 lbs. 

General-purpose Horses.—These animals are not recognized 
as a standard market class, but form a large proportion of the 
entire number of horses marketed. They usually are serviceably 
sound and often of fair to good quality, but they lack the char- 
acteristics fitting a horse for a distinct market class. 

Expressers.—This class comprises active, light draft horses 
that are expected to do most of their work at a trot. The 
typical expresser stands 15.2 to 16 hands, and weighs 1350 to 
1500 Ibs. or over, according to the class of work to be done. 
They are commonly considered “‘draft horses with coach-horse 
finish.” 

Bussers.—Horses of this class stand 15.1 to 15.3 hands and 
weigh 1200-1400 lbs. Their chief. work is done at a trotting gait, 
hence they must be active, energetic, straight, and somewhat 
stylish in carriage and gait. Many go abroad to serve as 
tramimers,”? 

Artillery Horses.—In this class geldings are required. ‘They 
should be uniform, of a hardy color, from 15} to 16 hands 
high, quick and strong in action, well-bred, of a kind disposi- 
tion, square trotters, well broken to harness, gentle under saddle, 
with easy mouths and gait. They should weigh 1100-1250 lbs. 
and be from 5 to 8 years old. 
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Drivers.—The typical roadster should stand 15.1 to 15.3 
hands high and weigh g50 to 1150 lbs. His purpose is to draw 
a light buggy on the road at a fairly rapid rate of speed for a 
considerable length of time. He should be graceful in form and 
action sprightly, pleasing, straight, and smooth in all gaits, his 
disposition good, and his legs and feet sound. 

Standard Bred.—This class includes trotters and pacers eligible 
to record in the trotting register and possessed of notable speed, 
and breed prepotency in that direction. 

Coachers.—A typical coacher stands 15.2 to 16 hands and 
weighs 1100 to 1250, lbs. He should have high knee action and 
corresponding high hock action that comes from breeding rather 
than artificial methods of development. He must move fairly 
fast with much gracefulness of carriage, possess fine quality, 
be beautifully molded in all of his curves, and carry his head and 
tail high. While heavier, smoother, and more compact than the 
roadster, he must be showy and stylish to carry fine harness 
and draw handsome equipages. 

Wagon Horses.—These are used for parcel-delivery service 
by large department stores, etc.; they are big overgrown coachers, 
stand 16.1 hands and weigh 1250 lbs. 

Cobs.—A typical cob stands about 15.1, weighs tooo to 1050 
Ibs., is more compact and blocky than the coacher, yet must have 
style and beauty in a marked degree. His action must be 
extremely high and “‘trappy.”’ 

Saddlers.—These horses vary considerably in type, size, and 
weight, but are, as a rule, 15.1 to 15.3 hands high and weigh 
1000 to 1150 lbs. They should have great style and quality, 
smooth conformation, natural and thoroughly trained saddle 
gaits, intelligent, clean-cut countenances, sloping pasterns and 
shoulders, moderately high and narrow withers, short strong- 
coupled backs, strong and muscular thighs, and well-carried 
heads and tails. ‘‘Walk, trot, and canter’’ saddlers have become 
popular of recent years and sell at high prices. (See Alexander, 
Bull. No. 127, Wisconsin Experiment Station; also Obrecht, 
Bull. No. 122, Illinois Exp. Station.) 
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B.—Cattle. 
GENERAL CLASSES. 


1. Beef Cattle-—This class includes all grades of fat steers 
and heifers; also everything from common to prime and from 
light to heavy. It is finished condition that brings animals into 
this class. 

2. Butcher Stock.—This class includes animals that have not 
fattened well; also animals that have not been fed long enough 
to become properly fattened. It seldom includes steers of 
really good quality, as such will usually be sold as feeders. ‘The 
bulk of butcher stock is made up of cows and heifers. 

3. Cutters and Canners.—In this class are included old thin 
cows and very thin bulls, steers, and heifers. ‘The cutters must 
carry sufficient flesh to permit of the loin or rib or both being 
used for cutting on the block. ‘Those animals which are so thin 
that no part of the carcass can be used for block purposes con- 
stitute the canners. 

4. Stockers and Feeders.—This class includer calves, yearlings, 
two-year-olds, and older cattle. Cattle 18 months old or older, 
which are ready for immediate use in the feed lot, are called 
feeders. Those which are younger are referred to as stockers. 

5. Veal Calves.—This includes all calves which are sold for 
immediate slaughter. 


SPECIAL CLASSES. 


In addition to the preceding general classes; a number of 
special classes are generally recognized and require to be named 
and defined. 

1. Texas and Western Range Cattle-—A few years ago the 
typical Texas steer had very long horns and legs, was thin and 
narrow bodied, and carried a large deep brand, and most of 
the cattle which came from Texas were of this description. 
But this type is rapidly disappearing. Animals of the best beef 
breeds have been imported into the State and used for breeding 
purposes, especially for crossing with the native stock, so that 
now many of the Texas cattle compare favorably with those 
from other sections of the country. There is, however, a wide 
range between the best and the poorest. 
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The Western range cattle are classed with the Texas cattle, 
because formerly they were made up largely of Southern cattle 
which were driven northward to winter on the ranges north of 
the quarantine line. Now, however, a large percentage of the 
animals in this class are bred on the ranges of the West and 
Northwest. All the cattle in this class are branded. 

2. Distillers—These are cattle that have been fattened on 
the by-products of distilleries. Formerly only inferior grades 
of cattle were purchased for feeding on distillery residues, but 
at present many feeders of better grades are used. When sent 
to market these cattle are preferred to many of the same grade, 
because they dress out a higher percentage of beef. 

3. Baby Beef.—This term applies to choice or prime fat steers 
between 1 and 2 years old, weighing from 800 to 1000 lbs. 

4. Export Cattle-—The cattle exported are in the main good 
to choice steers, weighing from 1200 to 1500 lbs. Comparatively 
lew prime beef steers are brought for export, because of the 
high price they bring in the home market. 

5. Shipping Steers.—This term applies to the animals pur- 
chased in the Western markets for shipment to the large Eastern 
markets of the United States. They are mainly of medium 
and good grades, and range in weight from 1150 to 1600 
Ibs. 

6. Dressed Beef Cattle—This class includes such cattle as are 
purchased by the large packing firms of the Middle West. The 
packers prefer medium to choice steers, weighing from 1200 to 
1400 Ibs., to make up the bulk of their purchases, but conditions 
of supply and demand cause them to purchase animals of a much 
wider range in grade and weight, the extreme range in weight 
being from 800 to 1700 Ibs. 

7. Stags.—This class includes such animals as have reached 
or at least approached maturity before castration and hence have 
the general conformation of bulls. Comparatively few of these 
come to the general markets, and they are of a wide range in 
quality, condition, and weight. A few are good enough for 
export, while the poorest must be sold for canners. (See Mum- 
ford, Bull. No. 78, Illinois Experiment Station, also Plumb, 
Marketing Live Stock, Farmers’ Bull. No. 184.) 
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C.—Sheep. 


The market classification of sheep varies considerably in the 
different markets of our country. Ordinarily they are, however, 
classed as follows: Western wethers, ewes, yearlings, and lambs, 
and native wethers, ewes, and lambs. These terms are self- 
explanatory. Western sheep are from the ranges of Montana, 
Wyoming, and other States beyond the Mississippi, and are 
strongly impregnated with merino blood. They lack the middle 
wool or mutton characteristics of sheep from States east of 
the Mississippi. Western sheep and lambs weigh lighter and 
dress out less fat than Eastern stock. 

The various classes are graded on a range of quality, from 
common to choice or extra prime. (See Plumb, Farmers’ Bull. 
No. 184.) 


D.—Swine. 


Prime Heavy Hogs.—These are prime heavy fat-back hogs, 
weighing 350-500 lbs., the extreme of the fat or lard hog. Prime 
implies marked evidence of ripeness and maturity. 

Butcher Hogs are principally barrows; they are used for the 
fresh-meat trade; about 25 per cent. of the hogs coming to 
Chicago are of this class; they range in age, with good care and 
feeding, from about 6 months for the light butchers to one year 
for the heavy ones. They are subdivided into heavy, 280-350 
Ibs.; medium, 220-280 lbs.; and light butchers, 180-220 lbs. 
The heavy butchers include prime and good grades, and the 
two latter subclasses, prime, good, and common grades. 

Packing Hogs.—These are, as a whole, of a poorer grade than 
the butcher hogs. They include old brood sows, and all other 
hogs that are heavy enough for this class and not good enough 
for the butcher class, except the poorer classes, such as roughs, 
boars, and coarse stags. About 4o per cent of the hogs on the 
Chicago market are of this class. They range in age upwards 
to about 9 months and weigh in the three subclasses, 200-280, 
250-300, and 300-500 lbs., each of these being graded as good, 
common, or inferior stock. 

Light Hogs.—This class includes all hogs within the weight 
limits of 125 and 220 lbs., except roughs, stags, and boars, which 
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form separate classes. About 15 per cent of the hogs on the 
Chicago market belong here. They range in age from 5 to 8 
months, and vary considerably in form, quality, and condition, 
hence the subclasses are of more importance than in the preced- 
ing classes. s 

Bacon Hogs are used for the production of bacon, which is 
pork that has been salted and then smoked. English bacon 
hogs weigh 160-220 lbs. and United States, 155-195 lbs. The 
latter are graded as choice, good, and common. 

Light Mixed Hogs.—This is a somewhat miscellaneous class, 
comprising about 55 per cent of the light hogs on the Chicago 
market. This class is the ‘““dumping ground”’ for the outcasts 
of the two former classes of hogs. They range in age from 5 
to 7 months, and weigh 150 to 220 lbs. They are principally 
used for the fresh-meat trade. 

Light Light Hogs.—NHogs in this class range in weight from 
125 to 150 lbs., and in age from 5 to 6 months. About 25 per 
cent of the light hogs on the Chicago market belongs to this 
class and are used mainly for the fresh-meat trade. ‘This and the 
preceding subclass include hogs of good, common, and inferior 
grades. 

Pigs range in weight from 60 to 125 lbs., and in age from 
33 to 6 months. They are choice, good, or common pigs in 
proportion to their approach to the ideal of a fat hog. 

Roughs.—This class includes hogs of all sizes that are coarse, 
rough, and lacking in condition. The pork from these hogs 
is used for the cheaper trade for both packing and fresh-meat 
purposes. 

Stags.—These are hogs that were boars beyond the pig stage 
and have been subsequently castrated. They sell with a dockage 
of 80 lbs. According to their freedom from stagginess and their 
quality and condition, these hogs are sold in the class with the 
various grades of packing hogs or with boars. 

Boars.—These are always sold in a class by themselves, and 
bring from two to three dollars per cwt. less than the best hogs 
on the market at the same time. The pork from these hogs is 
used to supply the cheaper class of trade and also for making 
sausage. 
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Miscellaneous Classes: Roasting Pigs.—Three to six weeks 
old and weighing 15 to 30 lbs. ‘T..ey come to market in small 
numbers and only during the holiday season. They are usually 
of a very uniform grade and command prices ranging from 
those paid regular live hogs to that paid for poultry. 

Freeders.—These are hogs that are bought on the market and 
taken back to the country to be further fed. This class is of 
but small importance, as this practice of feeding is followed 
only to a very small extent. 

Governments.—These ‘are hogs that are not considered sound 
in every respect by the Government inspectors, and are retained 
for further inspection. ‘They are usually bought by local dealers ~ 
and taken to one of the smaller packing houses, where they are 
slaughtered under the supervision of an inspector. If their 
flesh is found unfit for human food, they are tanked and used for 
fertilizers. 

Pen Holders are long-legged hogs of poor form, coarse in 
quality, and much lacking in condition, kept at the stock yards 
simply for the purpose of holding pens for commission men. 

Dead Hogs.—These are hogs killed in transit, and are used 
for the manufacture of grease, soap, and fertilizers. If they 
weigh too lbs. or over, they sell for 75 cents per cwt.; if less, 
they furnish no revenue to the producer or s.ipper, the cost of 
handling them being held equal to their value. (See Dietrich, 
Bull. No. 97, Illinois Experiment Station.) 
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TABLE FOR ESTIMATING LIVE WEIGHT OF 
(WHITCHER.) 


CATTLE. 


Girth in 
Feet and 
Inches. 


NNNANNN Geneve clon evel h ch roth Celera ero; enotinen alee 


e 


an Lend 
ANUAWNHHOHOOWIANAWNHHOHOO ONIQANARWHHOD 


Ls La} 


Store Cattle. 


Lbs. 
650 
675 
700 
725 
75° 
775 
800 
825 
850 
875 
900 
925 
950 

1000 

1050 

I10O 

II50 

1200 

1250 

1300 

1350 

1400 

1450 

I500 

1550 

1600 

1650 

1700 

1750 

1800 

1850 


700 
725 
750° 
eS 
800 
825 
850 
875 
goo 
925 
95° 
975 
1000 
1050 
I100 
II50 
I200 
1250 
1300 
1350 
1400 
I450 
1500 
1550 
1600 
1650 
1700 
1750 
1800 
1850 
Ig00 


Medium Fat. 


Lbs. 
700 
725 
750° 
TGS) 
800 
825 
850 
875 
900 
925 
950 
975 

1000 

1050 

I10O 

II50 

1200 

1250 

1300 

1350 

1400 

1450 

I500 

I550 

1600 

1650 

1700 

1750 

1800 

1850 

1900 


Lbs. 
750 
775 
800 
825 
850 
875 
900 
925 
950 
975 

I000 

1025 

I050 

ILoo 

II50 

I200 

1250 

1300 

1350 

1400 

1450 

I500 

1550 

1600 

1650 

1700 

1750 

1800 

1850 

1900 

1950 
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Fair Shape. | Good Shape. | Fair Shape. | Good Shape. 
Lbs. 
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DETERMINATION OF THE AGE OF FARM 
ANIMALS BY THEIR TEETH. 


(U. S. DEPARTMENT OF AGRICULTURE.) 


fforse.—The horse has 24 temporary teeth. The male 
has 40 permanent teeth, the female 36 or 40. The smaller 
number is more usual in females, due to the lack of the tusks. 
The temporary teeth consist of 12 incisors and 12 molars; 
the 4 center front teeth, 2 above and 2 below, are called 
pinchers ; the next 4 are called intermediate or lateral, and 
the next 4 corner teeth. The permanent teeth consist of 12 
incisors, 4 tusks, and 24 molars.. The dentalwstar ise 
yellowish ring appearing next the enamel on the table or 
crown of the tooth. The following table shows approxi- 
mately the changes of the teeth with age: 

3 to 10 days: Temporary pinchers and 3 molars cut. 

40 to 60 days: Temporary intermediates or laterals cut. 

6 tog months: Temporary corner teeth cut. 

Ig to 25 months: Leveling of temporary corner teeth. 

2} to.3 years: Pinchers replaced by permanent teeth. 

3} to 4 years: Intermediates or laterals replaced. 

4 to 44 years: Tusks cut. 

4} to 5 years: Corner teeth replaced. 

5 to 6 years: Leveling of lower pinchers. 

7 years: Leveling of permanent intermediates. 

8 years: Dental star and notches in pinchers. 

g years: Dental star in intermediates. 

10 years: Dental star in corner teeth. 

Cattle.—Cattle have 20 temporary and 32 permanent teeth. 
The temporary are 8 incisors in the lower jaw and 12 
molars. The permanent teeth are 8 incisors and 24 molars. 
Cattle have no incisors in the upper jaw. The table for 
cattle is as follows: 

At birth: Temporary incisors appear. 

5 to 6 months: Teeth decayed on border. 

6 to 7 months: Leveling of pinchers. 

12 months: Leveling of first intermediates. 

15 months: Leveling of the second intermediates. 

18 months: Intermediate incisors become stumps. 


ll i Oi 


: 
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2 years: Permanent pinchers cut. 

24 to 3 years: Permanent first intermediates cut. 

3% years : Second intermediates or laterals cut. 

4 years : Corner teeth replaced. 

5 to 6 years: Leveling of permanent pinchers. 

7 years: Leveling of first intermediates. 

8 years: Leveling of second intermediates. 

g years: Leveling of corner teeth. 

10 to 12 years: Dental star in pinchers and intermediates. 
13 years: Dental star in corner teeth. 

Sheep. —Sheep have 20 temporary and 32 permanent 

teeth. The table for changes is as follows: 

I month: Milk incisors appear. 

3 months: Milk incisors decayed on border. 

I5 months: Permanent incisors cut. 

2 years: First permanent intermediates cut. 

33 months: Second permanent intermediates cut. 
40 months: Corner teeth cut. 

ffogs.—Hogs have 28 temporary and 44 permanent teeth. 

The table for changes is as follows: 

At birth: Temporary corner incisors cut. 

I to 2 months: Temporary central incisors cut. 

3 months: Temporary lateral incisors cut. 

g to 12 months: Permanent corner incisors cut. 

I2 to 15 months: Permanent central incisors cut. 

18 to 20 months: Permanent lateral incisors cut. 
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BODY TEMPERATURE OF FARM ANIMALS, 


(DamMann.) 


Der. H. Deg. F. 
FIOTSE 302 cbs os A QOsGSIOF. 3. OMe wees. 20s See IOI.3-I04.0 
Gagtles.o. sankinte TOO: AHL Sy tl MMOD anhe’> nn sia stage 99.5-103-1 
SMOKE Dae o) a ciene soi IOI.3—105.8 


The temperature is greater after exercise than after rest, 
and in the evening, as a rule, 0.2-1.1° F. higher than in the 
morning. 


DURATION AND FREQUENCY OF HEAT IN 
FARM ANIMALS. (Wo rr.) 


If not Impreg- |After Coming In, 


In Heat for nated, Heac will Heat will 
Recur afier Recur after 
Mares).c0: Afelaofe/a\e 5-7 days 3-4 weeks 5-9 days 
COWS)... 5 stesewige 2-3 at 3- 5 21-28 “ 
Ewes... cece cess 2-3 17-28 days 7 months 
SAE igdgossagnbonc B= Ai. se g-12  ** 4-5 weeks* 


* 8-9 weeks at the latest. 


PERIOD OF INCUBATION OF POULTRY. 


Name of Fowl. Days. Name of Fowl. Days. 
Common'hen.-. ...--. 21 (SOOSe eas as ee 30 
Pheasant ere seme 25 Partriadses: see 24 
Duck. icommon:..-. ic. 28 Dirck Bar bac yvereeaet 30 
RE ATLOW lowensue, oueeeer eens 28 Turkeven os eee 28 


Grin eae ar. ase ieee 25 


——— rl 
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GESTATION CALENDAR. 


Average Gestation Period. 


Mares, 484% weeks (340 days, extremes 307 and 412 days). 


39 


Cows, 404 “ (283 ** os 240 “31 ) ys 
Ewes, 22 ON ar Gicfoveinnen zhi TACh ners 7 )E 
Sows, 16 sehen (nie) F< se TGQ) LAS ye 

Time of Mares, Cows, Ewes, Sows, 

Service. 340 Days. 283 Days. 150 Days. 112 Days 

jan, 1 Dec. 6 Oct. 10 May 30 April 22 
ey be “A +b Is June 4 66 27 
ah LT an 16 er ye) se 9 May 2 
es 16 be 21 ce 25 66 14 Ty 
“cc 21 ee 26 66 30 74 19 6é ua 
20 eee 3L INOW. 114 SOP To aay 
oak Janeaes sf 9 ae" 29 seVi 22 

Feb. 5 SSP TG, ih i July 4 Se or 
66 ro 66 15 mT 19 os 9 June : 
46 COS ey Tr: 14 46 6 
oe) UI26, OT tion 2G ‘Se 19 at 
neh ee (oleae te Deca, See ee 5°) S206, 

Mar. 2 Feb. 4 oe 9 20 Sees ear 
a 7 66 9 a 14 Aug 3 ee 26 

‘ oe 6 se 

eg males ae AVS Wee ch Ai 
6 22 46 24 66 29 » 18 66 II 
So are Mar. 1 Jan. 3 a3 So rG 

April 1 se 6 a 8 ea) ete: 
of 5 Geer Manic! Sept. 2 vei els: 
6 II oe 16 6e 18 ee 7 ee I 
ee E10 ear “23 sc 12 Aug. ae 
“6 21 Ge 26 ee 28 66 17 6s Io 
aL 26 Srl sy Feb. 2 ho azo) SRE a 

May 1 April 5 7 aon Zo 
Bs 6 ie lo ee) ED Oct: 2 pees 
6 II 66 15 6“ 17 te 7 66 30 
6 16 te 20 sere ee he Sept. 4 
Gi as fo ge ime eee “ 9 
“| 26 ha A30 Marri <4 Se Nae ene 
ee 31 May 5 6 9 46 27 66 19 

June 5 Sent TO) coe ATA! Nov. 1 ue ean 
ee 10 “ce 15 se 19 46 6 « ‘79 29 
ere “ep aele) Sa Cy | NES oe Oct. 4: 
“sc 20 ae 25 ee 29 “6 16 ee 9 
het UB shi "30 April 3 feet cee hr 
‘6 30 June “4 66 Cn | Be 66 19 

\ 

July 5 se 9 STS Dec. 1 cool 
“ Io “ec 14 6 18 oe 6 46 29 
“ce 15 66 19 66 23 oc Il Nov 3 
sé 20 oe 24 74 28 oe 16 ee 8 
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GESTATION CALENDAR.— Continued.) 


Time of Mares, Cows, Ewes, Sows, 
Service. 340 Days. 283 Days. 150 Days. 112 Days. 
July 25 June 29 May 3 Dec, er Nov. 13 
Sei 3G July 4 Os 26 an | 
ce ‘ ce ee 
eee ce ies janes tee 
oe Ps ee = ee 2 ee i Dec 
Ts 7 ve — 6 a “ Is 6s 3 
y 24 Sh ae0) June 2 tUNEI26 jer ose: 
‘ 29 Aug. 2 et 7 ac 25 wt 18 
ee ita ray 73 
Sept 3 Be 8 wee ei 30 > 23 
ee ec if ae pe = 4 2 
be he: ee a. go Hy ee 
SEP 6) am 28 July 2 S559 i 12 
S328 ept. 2 re 7 od! REIT 
Oct re 7 a ore: Mat. 2 Pe! nae 
8 See TD Sat sx07 es 6 WR ee 
lL are OF Lay, Sty oo Saat Gr Feb i 
oe 18 et 22 ee 27 ee 16 be 6 
CO aS) OES, Aug, 1 Soa a 
Een alo6 Oct. 42 Cy 6 Be aia) Pee TS 
Nov. 2 he 7 BO Ba i ee I Sa Ron: 
KS 7 Sed 1D $e 476 April 5 egal) 
CEG oe: Sky, ie on pige tee vo) Mar. 3 
ae 17 “cc 22 ef 26 ee 15 74 8 
Sh 22 nator Sa teh of) 20 oats 
fo 28 Nov. 1 SEptwns so) tas Oe TG 
Dec. 2 ae 6 ss" fro #530 pares 
7 en cs SANT IE May 5 fasts 
FED | 18) f) 520 SATO) April 2 
‘ 
miei nes Sots Motes me 
22 26 30 20 12 
ye iv) Dec. ix Oct ms eves oe 
ee ‘ ob 7 
ae ee 5 ee 9 t 29 | 21 


Directions.—Find the date of breeding in the first column, and fol- 
low the horizontal line in which it appears until the date in the proper 
column (Mares, Cows, etc.) is reached. If bred, e.g., July 26, add one 
day to the required date; if July 27 or 28, add 2 or 3 days, as the case 
may be. 
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FEEDING AND GENERAL CARE OF POULTRY. 
By Prof. Wn. P. WHEELER, of N. Y. (Geneva) Experiment Station. 
Of the kinds of land birds and of water fowls under do- 

mestication the common “‘ barnyard’’ fowls, of one generai 
type, but of countless individual variations, and their 
pure-bred varieties, are those usually thought of when the 
subject of poultry is mentioned, and these are the fowls of 
most general practical interest. It is remarkable that the 
common fowl, although so widely bred, and for so long, in 
Europe and America has no distinctive English name. 

Ducks, turkeys, and geese constitute greater or smaller 
portions of the market poultry according to the particular 
locality and season, but the common fowl, besides produc- 
ing most of the table poultry, is almost alone called upon 
for the egg supply. 

The relative prices of eggs and market poultry, the 
proximity of markets, as well as the prices of foods, deter- 
mine the relative profit in keeping larger or smaller breeds, 
even with eggs as the special object. The meat value of 
every fowl is of consideration sooner or later, and while 
the smaller hens will produce eggs cheaper, the greater 
net profit from hatching to market per hen may be with 
the larger breed. 

Most of the pure-bred varieties have their character- 
istics fairly established, so that it is better business policy 
to employ them rather than the uncertain mongrels, which, 
besides their unknown capabilities, are not less likely to 
suffer from long and careless inbreeding. The fancier who 
is fitted by judgment and experience to inbreed his stock 
closely will know how far he can go with safety; but one 
who finds it necessary to inquire about the advisability of 
inbreeding had better not attempt any. 

Among the breeds that lay white-shelled eggs, Han 
burgs, when of vigorous ancestry, probably are the most 
prolific. They certainly are exceptional layers, although 
the size of the egg is small. The Hamburg varieties pos- 
sess in unusual degree pure-bred characteristics. Occa- 
sional complaints have been made in recent years concern- 
ing their stamina. 
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For egg production the Leghorns are typical fowls, and where 
white-shelled eggs are wanted, the Leghorn varieties are more 
widely kept than any others. 

The Minorcas, other members of the Mediterranean class, 
excel the Leghorns in size of eggs, but do not equal them in 
number. 

Some strains of several newer breeds are not far from the 
Leghorn in prolificacy. 

Of the French breeds the Houdan is most widely bred in this 
country, and, for such an excellent table fowl, is an exceptional 
layer of large white eggs. 

The Polish, often good layers, have sometimes suffered in 
vigor because of their beauty, which admirers hesitate to risk 
marring by introduction of distant blood. 

Of the Asiatics, which lay brown-shelled eggs, the Langshar: 
is high in favor with practical poultrymen. ‘The Brahma, the 
largest of the pure breeds, also ranks high and lays large eggs 
Those strains, however, bred for early laying are usually much 
inferior in size to the standard birds. The Cochin varieties 
are more particularly the pride of the fancier than of the farmer - 

Of the American breeds the Plymouth Rock is undoubtedly 
the most popular. Its type of plumage possessses an’ unusual 
strength, even in blood much diluted, and faint reflections of 
the blue barring are seen in very distant relatives of the pure 
breed. The perfect markings of the showroom bird are, how- 
ever, quickly lost. The American breeds lay brown-shelled 
eggs. Different flocks vary as much as the breeds or varietie 
in productiveness. 

Many other breeds and varieties recognized by the American 
Poultry Association are of considerable economic value, but 
are less commonly kept. 

In feeding most farm animals the usual purpose is only to 
secure meat, wool, milk, or work, and not always is consideration 
necessarily given to the breeding condition and the breeding 
season. When poultry is kept for other. than fancy purposes, 
the life of the individual fowl is so short that there is not only 
an annual necessity of growing young birds with several more 
or less complete sets of-plumage, but egg production virtually 
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implies continual reproduction, for the ultimate constituents of 
the egg are, with the exception of the amount obtained from the 
air, all that are combined in the living chick. 

The body of a Leghorn pullet, about nine months old, in 
active laying, contains about 56 per cent of water, 21 per cent 
of different nitrogenous constituents, 18 per cent of fat, 3 per 
cent of ash or mineral matter, and 2 per cent of other substances. 
Leghorn hens almost two years old and laying showed an average 
composition of 55.7 per cent water, 21.6 per cent nitrogenous 
matter, 17.0 per cent fat, 3.8 per cent ash constituents, and 1.7 
per cent other substances. There was found in the body of 
a mature capon about 41.6 per cent of water, 19.4 per cent 
nitrogenous matter, 33.9 per cent fat, 3.7 per cent ash, and 1.4 
per cent other substances. 

Notwithstanding the fact that the problem of poultry feeding 
is much more complex than that of feeding most other farm stock, 
fewer carefully collected data are available in formulating feed- 
ing standards for poultry than for cattle. The following rations 
for laying hens are, however, near the average of those that have 
given best results. They are stated at the rate per 1000 lbs. 
live weight, to compare with the standards which have been 
used in feeding other animals. 

One thousand pounds live weight of laying hens, of about 
three pounds average weight, require from 65 to 100 pounds of 
total food, less bulky than that for the cow, or 55 pounds or 
more of water-free food per day, containing about 1o pounds 
digestible protein, 35 pounds digestible nitrogen-free extract 
and fiber, and 4 pounds of fat. From this ration the he s would 
produce generally from 15 to 30 pounds of eggs containing from 
5 to ro lbs. dry matter, one pound of eggs being produced from 
about 3 lbs. water-free food, one pound of dry matter of eggs 
for each 9 lbs. water-free food. 

For one thousand pounds live weight of he-s of about six 
pounds average weight, there should be fed from 50 to 8o lbs. 
of food per day, containing about 4o pounds of water-free food. 
There should be in this about 6 pounds of digestible protein, 23 
pounds of digestible nitrogen-free extract and fiber, and 2 pounds 


of digestible fat. 
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The amount of food required per day per hen varies according 
to the size and somewhat with the season. A smaller hen will 
eat more in proportion to live weight than a larger one. The 
difference in amount of food consumed by larger and smaller 
hens is less when laying than at other times when enough for 
maintenance only need be eaten. 

A Cochin or Brahma hen when laying requires from 4% to 
8 ounces of food per day, of which 3} ounces or more is dry 
matter. A hen of Leghorn size when laying requires from 3% 
to 6 ounces of total food, or 3 ounces of water-free food per day. 

A much larger amount of food in proportion to the live weight 
is required by the chicks than by the older fowls. ‘The amount 
of water-free food required for every one hundred pounds live 
weight fed is 10.6 lbs. at about one pound average weight; at 
two pounds 7.5 lbs.; at three pounds 6.4 lbs.; at four pounds 
5.5 lbs.; at five pounds 5.3 lbs.; at six pounds 4.9 lbs.; at seven 
pounds 4.7 lbs.; at eight pounds 4 lbs.; at nine pounds 3.3 lbs.; 
at ten pounds average live weight 3.2 lbs. The amounts of 
fresh food equivalent to these weights would be correspondingly 
greater. These are the amounts taken by growing fowls which | 
normally attain to the higher weights given, and which are still 
immature and growing rapidly when at five and six pounds 
average weight. 

For young chicks the nutritive ratio of the ration fed can be 
somewhat narrower than those given for laying hens, and for 
fattening the ration can have a very much wider ratio, although 
only for short periods. 

For one hundred hens about 16 quarts of clean water per day 
is required, especially in dry hot weather. In each dozen eggs 
there is about a pint of water. 

A variety of food is essential. 

Young hens, especially of the better laying breeds, apes in full 
laying, can be freely fed all they will readily eat, but older hens 
and the young ones when not laying should be fed only enough to 
keep them eager for food. Salt should be fed mixed with the 
food, but not large coarse crystals. One ounce of salt per day 
for one hundred hens is a good proportion. 

Animal food and green or succulent vegetable food, as well 
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as grain, should always be fed to hens that are confined. It 
is very important that ducks should have these foods, especially 
growing ducklings. 

Some form of grit should be liberally supplied. 

A largely grain ration will not contain the lime required by 
laying hens, and oyster-shells or some other form of carbonate 
of lime will supply this deficiency. 

A grass run is better than any substitute in summer, but no 
run should contain hens in such a number as to kill the grass. 

Common fowls, especially laying hens, must be kept in moder- 
ately small flocks. Where large numbers are kept, they should 
be divided in small lots in separate pens and yards. Ten to 
twenty in a pen give better results than larger numbers, although 
flocks twice as large can be profitably managed by experienced 
poultrymen. The laying hens should be kept separated from 
those not laying. 

Hens will not always moult early enough to resume laying 
before midwinter. Chicks should be hatched in March and 
April if eggs are to be obtained from the pullets in November. 
Asiatics, to begin laying in the fall, should be hatched in February 
and March. 

The best results in every respect cannot be secured where the 
average space of open run available per hen is much less than 
roo square feet. ‘The average floor-space per hen indoors should 
be about ro square feet. 

Exercise is of the utmost importance, especially for laying and 
breeding stock, and a good way to assure this in winter-time 
is to scatter the grain in straw or any clean and dry substitute. 

Dampness is fatal, and dry warm houses free from draughts 
are essential in winter. The floors should be of dry earth or 
fine gravel, or wooden floors covered with straw or dry sand. 
_ The houses should be warm enough to prevent freezing of water, 
but should not be warmed by heating apparatus more than will 
insure against freezing. 
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LOSS IN WEIGHT OF EGGS DURING INCUBATION. 


(STEWART AND ATWoop,) 


Directions for ascertaining the loss in weight of eggs during 
incubation. 

After placing the eggs upon the trays ready for the incubator, 
set the trays upon a pair of scales reading to ounces and note 
the total weight of the eggs and trays. (The trays should be 
thoroughly dry.) After a few days weigh again. Subtract 
this from the first weight. This will give the actual loss in the 
weight of the eggs. - \ 

Example.—Suppose that you have 208 eggs on the trays; 
that the first weight with trays is 24 lb. 2 oz., and that on the 
sixth day the weight is 23 lb. 6 oz. Then the loss in weight is 
12 ounces. Now look in the table for the loss in weight of 100 
eggs for six days. This is 10 ounces. Ten ounces multiplied 
by 208 gives 20.8 ounces, which is the calculated loss for 208 
eggs for six days. Therefore the eggs have not been losing 
weight as rapidly as they should, and the eggs should be given 
more ventilation or the incubator should be removed to a drier 
location. (It is assumed that the eggs are kept uniformly at 
the proper temperature.) After the eggs have been tested for 
the infertile ones, weigh again and proceed as before. 

Rules.—If{ the eggs have lost too much weight, give more 
moisture, or less ventilation, but in reducing ventilation great 
care should be used, as pure air in the egg chamber is abso: 
lutely necessary. If the eggs have not lost enough weight, 
open the ventilators, or place the incubator in a drier place. 
The table shows normal loss in weight of 100 eggs in ounces 
for the first nineteen days of incubation. 


Days. Loss in Oz. Days. Loss in Oz. 
Ticvetnlosstiejetereecmtem ners TOs Dore a Lely ys 6 evens eine 18.60 
CIA MASE A Cnc kw are Bagi LOD che oe ee tahoe ee 20.33 
CA NAO Ee OO Oe 4.96 TS recover cathe lan's ree een nets 22. 10 
Al si wieiidue is Seasisie telanetene 6.62 Ti Ale S teie'is, lc ee once eee nen 23.88 
Sisto tevecetnut Selene Tt 8.28 Ss: hedd kictietor ne eee 25.66 
CE CRRERS ol ar 10.00 1A OCHA Ps PPE a, 27.44 
Piehets ecelsyet eeu el tcetene niewi2 a Rince alee ec eae 20.21 
i Nerer beer kirehetesoits Poe 13.44 LS hte tie be eee 30.090 
Oiovets nieve ouster eeonons 15.00 iQ seve > Gp! ie Sle totehe Rename Bie reereg 

THORS Alea CnC ROKER OSa co 16.88 
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STANDARD WEIGHTS OF POULTRY. 
(Am. Poultry Asso.) 


Cock. |Cockerel.| Hen. Pullet. 
A. American Breeds. 
Plymouth Rocks, Barred and 
Pea-combed Barred...... Ibs. OS 8 ee 6.5 
Plymouth Rocks, White.... ‘‘ 9.5 8 Loe 6 
W yandottes, Silver, Golden, and 
Wiskithemoe fe RAT eee 2 Ibs. 8.5 (45 6.5 5U5 
aires aie 6 fb os Se \ 10 8.5 8.5 6.5 
Javas, Mottled and White... ‘‘ 10 Seo 8 Geo 
American Dominiques. ..... a 8.5 ieee Ono Sud 
DICESCY IOIMCSi a 2s 0k Ss < .sleje ce aN 10 di 8 5 
- B. Asiatic Breeds. 
forabmigse iets)... .. sc. +. i 12 10 9.5 8 
aap IAPs: oo. a i! 9 8.5 7 
Cochins, Buff, Partridge, White 
aS | LEEKS ee pe ee na IWeysaia calal 9. 8.5 7 
MEATS Sis Secs. cob .e eon os Pa 9.5 8 76 6 
C. Other Breeds of Poultry. ~ 
Minoreas, Black and White. . lbs. 8 6.5 6.5 5.5 
[RES Ceb a ee ee ee re ee To 6 6.5 5 
Jaloyhs nie ee ee er =e 7 6 6 5 
@revecOeurss . 6... 60.02% se Mi 8 a 7 6 
ammlernerite sy oo eee is st 8.5 fey Cond 6.5 
Workings) White... 6. ss oe Geo G25 6 5 
Dorkings Silver Gray...... te 8 mh 6.5 5.5 
Dorkings, Colored.......... ote 9.5 8 i208 6 
Bantams, AGAIN Gees ee hens 22 20 20 18 
Bantams, Golden Sebright, Si. 
ver Sebright, Rose-combed 
White, Rose-combed Black, 
and Booted White........ 0z.| 26 22 22 20 
Bantams, Pekin or Cochin .. ‘‘ 28 24 24 22 
Bantams, Japanese and White- 
erestedm White. 5,052... . oz.| 26 22 22 20 
TRUESTCINE ae lbs. 8.5 ies (85) > 
D. Turkeys 
ISOVA SE 6 ee ae ae a las.| 35 24 20 15 
Warrarransetin .ch3. is. < ccs ee 32 22 22 14 
Buff, Slate and Black. ...... i DF 18 18 12 
iiinite meee er ests oe ocd cs wid oe 26 16 16 10 
E. Ducks Adult Young Adult | Young 
Drake Drake. Duck Duck 
Pekin and Cayuga......... lbs. 8.6 7 7 
Aylesbury and Rouen...... ny 9 8 8 7 
Muscovy, Colored and White.. ‘‘ 10 8 8 7 
Crested Wihige>.. 26.) ...... = i 6 6 5 
F. Geese. Adult Young Adult | Young 
Gander. | Gander. | Goose Goose 
Toulouse and Embden...... Ibs.| 2! 20 23 18 
JR SITETYOS SOR gh ED Ae ee sf 20 16 18 14 
Chinese, Brown and White. . ‘‘ 16 12 14 10 


Se ee <5 16 12 14 10 
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SYNOPSIS OF BREEDS OF POULTRY. 
(M. LEmotne.) 


oo 
: he) 
Sale leo |? | eee 
Breeds. Hz\ZQ6| Bo | Be5 Bod joe 
bp & BP ge om wos | Wor yea 
wal Y Bey ane V0 ©MO 16aA 
QS a 5 5 te, 
OZ. Ibs. |) 1b. ozo bivozes|moz: 
Andalusians. 0). Sustsecss 150| 29014 | 5-6 |3 21.) 2 155 634 
Brahma (light)......2.. Vers unalese 120] 284% | 8-10 4 er, Se og 
Gochinibiih) ae. sees Reece II5| 24 8-10 4 915 434) 17% 
CrevelGceurse ate secs 122| 33 8- 9 4 of) 4 1444] 7% 
Dorking (silver gray).......... 130] 2714 | 7-10 5 444 14 634 
Se (Ganlke) scoop ten aeee 130] 2744 | 6- 9 5 ae are: 64% 
Game a) jp area aeenne-tas 100, 24 5- 6 3 1544) 2 734) 4% 
Hamburgs (silver spangled)...} 239] 2044 | 4- 5 2 34).2 734) 44 
e (golden pencilled).} 225| 1944 |316-4 r 1534/2 7l4| 414 
Hloudan.c-e een scence arene 125| 26 6- 7 3 7 | 2 1014) 634 
av Blechen iy seen iehiane sere 140} 29% | 6- 7 3 534) 2 934| 634 
LANCShAnh ees wees ee wale LLG lee7, 7-10 4 149415 14) 7 
We chorny( Drow) ewes scene ce 190| 22 5- 6 3 1514| 2 1014] 434 
Minoreai (black) a.m ens eles 180} 2814 |5l4-7 
Plymouth Rock.... .. Sate etait 120| 2714 | 6- 74 
ScotchiGrayeaeeee cee: sigmemtiiets 140| 29 6 3° 436) 2762 634 
Wiyandottes, 25). taescdeeatecer | 140] 25 514-7 | 
HEREDITY. 


By Prof. Tuos. SHaw, formerly of Minnesota Experiment Station. 


Heredity in breeding relates to transmission. It is 
doubtless governed by fixed laws, but many of these are 
as yet imperfectly understood. It may be defined as the 
outcome of the operation of that law whereby properties 
and qualities of like kind with those of the parents are 
transmitted to the offspring. This transmission is cer-_ 
tainly comprehensive in its character, since it relates to 
structure, function and qualities, and indeed to every 
feature of the organization. But in instances not a few 
there are apparent exceptions to this law of transmission. 
These, however, are apparent rather than real. They 
appear to us as exceptions because of the limitations of 
our knowledge of this great question. These supposed 
exceptions are doubtless the result of the predominant in- 
fluence of other laws acting in opposition to the hereditary 
tendency, and it is characterized as normal, abnormal, 
and acquired, according to its nature. 
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The heredity of normal-characters means the transmis- 
sion of those characters which are natural to the type. 
These may be original traits bestowed upon the species, 
as for instance, timidity in sheep; or they may have been 
acquired and rendered permanent by long-continued trans- 
mission, as in the changed form of all the improved breeds 
of domestic animals. The heredity of abnormal characters 
means the transmission of irregular characters, or those 
which have deviated from the natural and acquired char- 
acteristics of the type. These abnormal characters may 
appear as malformations of structure, derangement of 
function, or they may assume one or the other of various 
forms of disease. Illustrations of the first are found in 
certain families with an irregular number of fingers and 
toes; of the second in the inheritance of deafness, dumb- 
ness and impaired vision; and of the third, in the reap- 
pearance in the offspring of certain diseases possessed by 
the parents, as, for instance, any of the forms of scrofula 

The laws which govern heredity are those also which 
determine the results in practical breeding. In practice 
the rules which govern it are almost entirely empirical in 
their origin, since they have been almost exclusively de- 
rived from the accepted methods of the most successful 
breeders. Those who have given thought to the question 
will concede that breeding live-stock is at once a science 
and an art. They will see in it a science in so far as it 
discovers and systematically arranges those truths and 
principles which relate to the improvement of live-stock, 
and it will appear to them an art in so far as they perceive 
that those principles can be successfully utilized in prac- 
tice. Itis apparent therefore that the relation between the 
science and the art of breeding is both close and intimate. 
Without some knowlege of the former the latter is not 
likely to be successfully practised, and the measure of 
success which attends the efforts of the breeder will be 
largely proportionate to the measure of the knowledge 
which he may possess of the principles of heredity. 

Reference has been made to certain laws which govern 
transmission. Of these three may be considered as funda- 
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mental, viz.> first, the law that “like begets ‘like’; sec 
ond, the law or principle of variation; and ¢hird, the law 
or principle known as atavism. Since these Jaws or prin- 
ciples appear to us to lack uniformity and regularity of 
action, the art of breeding is in consequence much more 
* complicated and uncertain than it would otherwise be. 
This want of uniformity and of regularity of action, how- 
ever, is apparent rather than real. But so long as we are 
ignorant of the cause or causes of these apparent irregu- 
larities in transmission, we are unable to prevent them. 
And yet there is so much of uniformity in the action of 
these laws that the intelligent breeder cannot be said to 
play ata game of chance. If well posted in the art, his 
efforts will in the main be entirely successful. 

The law that ‘‘ ike begets like’’ implies that the char- 
acteristics of the parents will appear in their offspring. 
This law would seem to pervade all animated nature ; 
generally speaking it is uniform in its action, but there 
are some exceptions. Were it not so, examples to illus. 
trate such a law of heredity and proofs to support it would 
not have been needed. That the existence of this law was 
recognized, and that many of its principles were well un- 
derstood from an early period, finds ample illustration in 
the breeding operations conducted by the patriarch Jazob, 
in the monstrous forms that were bred for the amusement 
of the Romans when the decline of the empire was pend- 
ing, and in the care with which the Arabs kept their pedi- 
grees from a remote antiquity. 

So uniform is this principle of heredity in its action that 
it may be designated the compass which guides the breeder 
into the harbor of success. But before he can anchor there 
he must give attention to certain principles, a close adher- 
ence to which is absolutely essential to higher attainment . 
in results. He must, for instance, breed to a standard of 
excellence; he must set a proper value on improved blood; 
and he must understand the art of selection and the princi- 
ples of good management generally. Without a standard 
of excellence in his mind, that is, without an ideal type, 
the breeder does not himself know what he is seeking. 
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Without dominant or stable characters, in at least one par- 
ent, no stability in transmission can be looked for, and 
without purity of breeding for generations dominant char- 
acters cannot be secured. Hence the great importance of 
purity of blood in effecting improvement in domestic ani- 
mals. Since some inferior animals will occasionally ap- 
pear, even where the breeding is the most skilful, the 
necessity will always exist for the exercise of a most rigor- 
ous selection on the part of every breeder who is to stand 
on the upland of success. When aided by judicious selec- 
tion, the law that like produces like enables us to effect 
improvement until a certain standard of excellence is 
reached, to maintain improvement when it has been 
secured, and to mould new types and form new breeds. 

By the /aw or principle of variation is meant the ten- 
dency sometimes found in animals to produce characters 
in the progeny which differ from those of the parental 
type. These changes relate to both form and function; 
in time they may become modificarions of the systems of 
animals. They may be classed as gradual, or general and 
ordinary; and as sudden, or spontaneous and extraordinary. 
General variation is that tendency to change from the 
original type which characterizes in a greater or a less de- 
gree all the individuals of a breed. Illustrations of the 
principle of general variation may be found, frst, in the 
tendency of grain to deteriorate which has fallen upon an 
unkindly soil; and second, in the quick deterioration of 
the heavy breeds of sheep when confined to unproductive 
and rugged pastures. Chief among the numerous causes 
leading to general variation are changed conditions of life 
in animals, as climate, food, habit, and environment. Some- 
_ times these influences act independently and sometimes in 
conjunction. The principle of spontaneous variation may 
be defined as that tendency sometimes found in animals to 
produce progeny more or less unlike either of the parents 
or the ancestry of these. Illustrations of the operation of 
this principle may be found in the occasional production of 
progeny very unlike the parents or the ancestry in color, 
form, and other characteristics, and in the existence of horn- 
less breeds of cattle. 
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By atavism is meant that innate.tendency in animals to 
revert to the original type. It differs from the principle 
that like produces like in the reproduction of resemblances 
to an ancestry more or less remote rather than to the par- 
ents, and differs from spontaneous variation in produc- 
ing resemblances to an ancestry more remote than the im- 
mediate parents, whereas the latter produces characters 
unlike those of the ancestry, whether near or remote. II- 
lustrations of atavic transmission are found in the occa- 
sional apearance of scars or horns in the polled breeds of 
cattle bred pure for many successive generations, and in 
the occasional appearance of tan-colored spots on the ears 
and face of the American merino. 

It is evident, therefore, that an intimate knowledge of 
the principles which govern breeding is highly important 
to those engaged in the production of live-stock. Hence 
they should study these with the utmost care and should em- 
body them in their practice to the greatest possible extent. 


/ 
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Ill. VETERINARY SCIENCE. 


COMMON DISEASES OF FARM ANIMALS. 
By W. G. Criarx, M.D.C., Marinette, Wis. 
I. HORSES. 


The common method of administering medicine to the horse 
is in the form of a drench. In drenching a horse the bottle 
should be clean, strong, and smooth. The head should be 
‘elevated just enough to prevent the horse from throwing the 
liquid from the mouth. If the animal refuses to swallow, tickle 
the roof of the mouth with the finger or the neck of the bottle. 
Do not rub, pinch, or pound the throat, nor draw the tongue 
out. These in no way aid the horse to swallow and often do 
harm. If coughing occurs or by any mishap the bottle is 
crushed in the mouth, lower the head atonce. Do not attempt 
to pour medicine through the nose; it is liable to strangle the 
animal. 

Irritating substances, as turpentine, should be given in bland 
fluids such as oil or milk. 

Warm-water injections are of great value in treating many 
bowel troubles. A very good injection pipe may be made with 
about 30 inches of inch rubber hose and an ordinary tin funnel. 
Oil the hose and insert it in the rectum from 12 to 18 inches, and 
elevate the funnel above the back and pour inthe water. The 
force of gravitation will carry it into the bowels. 

Soap and water, or salt and water, may be injected in this 
manner in quantitities of a gallon or more every hour. 


Spasmodic Colic. 

CausrEs.—Error in diet is the most prolific cause, as improper 
food in improper quantities at irregular intervals; large 
draughts of cold water when warm; eating when exhausted ; 
intestinal parasites; or foreign bodies in the bowels. 

SympToms.—The horse manifests uneasiness, moves forward 
and back in the stall, looks toward the flank, switches the tail, 
paws, lies down and rolls; after a little the spasm will subside 
and the animal become quiet. Soon the spasm returns with 


54 AGRICULTURE. 


increased severity. As the disease progresses, the animal 
will become more violent and the intervals between the 
spasms shorter. 

TREATMENT.—Always urgent, as it often runs a rapid 
course, terminating fatally in a few hours. 

Give asa drench laudanum I oz., baking-soda one table- 
spoonful, sweet spts. nitre I oz., water one half-pint. This 
may be repeated in half an hour if not relieved. Always 
give injections of soap and warm water. Blanket the ani- 
mal and rub the abdomen briskly. If inclined to hang on, 
apply a paste of mustard to the abdomen and give raw lin- 
seed oil 1 pt., chloral hydrate 4 dr., dissolved in warm 
water. 


Flatulent Colic. 


The causes and symptoms are similar to those of spas- 
modic colic. 

The pain is not so severe at the outset and gradually in- 
creases in severity as the bowels become distended by gas. 
No intervals of ease as in spasmodic colic. The abdomen 
becomes rapidly distended and the animal dies from suffo- 
tation or rupture of the bowels unless soon relieved. 

TREATMENT.— Usually necessary to puncture with a tro- 
car and canula, which requires a knowledge of the anat- 
omy of the parts. Internally give hyposulfite of soda 2 0z., 
fl. ex. ginger 4 dr., spts. turpentine 4 dr., water i pint. 
Repeat in half an hour if necessary. Give injection of soap 
and warm water at short intervals. 


Pneumonia—Lung Fever. 


The most common cause is exposure toa coid draught 
when tired and sweaty. 

Symproms.—It is usually ushered in with a chill, fol- 
lowed by fever. The ears and legs are cold, pulse-rate in- 
creased, labored breathing, elbows turned out, increased 
working of the ribs, the animal persistently stands, appe- 
tite usually lost. 

TREATMENT.— Place in a comfortable well-ventilated box- 
stall. Blanket warmly, rub the legs and apply bandages. 
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During the chill give large doses of stimulants, as whisky, 
alcohol, ginger, etc., at short intervals. 

If the breathing is not relieved in a few hours, apply mus- 
tard over the ribs, just back of the shoulder-blades. 

Give nourishing, easily digested food. Keep the animal 
perfectly quiet. Give 4-oz. doses of nitrate of potash in the 
drinking-water three times daily. After the chill is relieved 
keep a pail of fresh water before the animal at all times. 


Azoturia— Black-water, 


This disease is quite common among farm _ horses, 
and is due solely to overfeeding on nitrogenous foods and 
lack of exercise, followed by the accumulation in the sys- 
tem of waste matters. 

Symproms.—The animal is taken from the barn after a 
few days’ rest on full rations, apparently as well as usual. 
After driving from half a mile to six or eight miles the 
herse will begin to lag and sweat profusely. Shortly will 
begin to golame, usually in one hind limb. If urged on, 
will soon lose the use of the limbs and fall to the 
eround, unable to tise. The urine if passed will 
mevdark, and ‘coffee-colored. This, is, a” diagnos- 
tic symptom. The muscles over the hips become hard 
and swollen, and the animal will struggle convulsively and 
attempt to rise. 

TREATMENT.—Unhitch the animal as soon as the first symp- 
toms are noticed and take the horse to the nearest barn. Fold 
a woolen blanket and wring out of hot water and place over the 
hips, covering with a dry blanket. Repeat as soon as it becomes 
cool, and continue this until the more acute symptoms are re- 
lieved. Internally give laudanum 1 02z., raw linseed oil one pint, 
and repeat the laudanum in an hour if the pain is not relieved. 
If possible, the urine should be drawn with a catheter, as it is 
rarely passed when the animal is down. Give injections of soapy 
warm water at frequent intervals, 


Distemper—Strangles, 


This is a contagious disease due to a specific virus that very 
few horses escape. It usually runs a benign course and termi- 
nates favorably. 
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TREATMENT. —It is not of much use to attempt to check the 
course of the disease; in all cases proper shelter and nursing are 
most important. 

Give laxative sloppy food and apply warm poultices to the 
throat, to hasten suppuraiion. In no case give purging or de- 
pressing medicines. In fact, the whole treatment consists in 
producing and favoring the discharge of the abscess. As soon 
as fluctuation can be detected the abscess should be opened. 
When the disease assumes the malignant form or is complicated, 
apply to a competent veterinarian. 

Sprains. 

TREATMENT.—Rest in a quiet well-bedded stall. Ifthe injury 
is below the knee or hock and the weather is warm, bathe the 
part three times daily for an hour at a time with cold water an@. 
rub dry. 

If above the knee or hock, or the weather is cold, use hot water. 

After bathing apply a mild stimulant, as spirits of camphor, 
arnica, etc, 

If the lameness persists after the active inflammation is re- 
duced use the following liniment: aqua ammonia and spirits 
turpentine, 4 oz.; of each linseed oil 8 oz.; mix and apply twice 
daily with friction. 

Punctured Wounds of the Foot. 


In all cases the horn around the seat of the injury should 
be thinned down and a free opening made for the escape of 
the products of suppuration. Cauterize the wound with 95 
per cent carbolic acid and apply a poultice. Change twice 
daily and dress the wound with the following lotion: Zinc 
sulph. 1 oz., sugar lead 1 0z., carbolic acid 4 dr., water 1 pint. 


Thrush, 


The most common cause of thrush is the filthy condition of 
the stable in which the horse is kept. Muddy yards and roads, 
also hard work on rough, stony roads may excite this disease. 

SympToms.—Increased secretion in the cleft of the frog and 
an offensive odor. After a time considerable discharge takes 
place and there is rapid destruction of the tissue of the frog. 

TREATMENT.—Remove the cause, Cut away all diseased tissue 
and cleanse the foot thoroughly. Take white vitriol 1 oz., and 
water 6 ozs. Saturate pledgets of tow or cotton with the solu- 
tion and crowd into the cleft and each side of the frog. Dress 
once daily until the discharge ceases. 
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Cuts from Barb-wire, etc. 


When bleeding to any extent follows a wound, this must first 
be checked. 

A moderately tight bandage with oakum, tow, or cobwebs will 
usually stop the bleeding in a short time. If the blood is bright 
red and flows in jets,apply a compress between the wound and 
the heart. 

If it is dark and the flow regular, apply pressure between the 
wound and the extremity. Cleanse the wound thoroughly with 
warm water and a soft sponge. Then dress with a 3 percent 
solution of carbolic acid and apply a bandage so as to bring the 
edges together. If proud flesh appears, treat it with burnt alum. 

il: COWS. 
Milk Fever. 

Symptoms. — Dulness, uneasy movements of the hind 
limbs, head and horns hot; the animal soon becomes weak 
and unable to rise, head laid back on the flank or dashed to 
the ground, bowels constipated, sensation usually lost. 

TREATMENT.—Air treatment properly administered under 
antiseptic conditions has practically removed the danger of this 
disease. The necessary apparatus, which costs $2 to $3, can be 
purchased of veterinary instrument dealers or dairy-supply 
houses. Directions for use accompany the apparatus. 

PREVENTION.—Do not milk the udder dry at any time for the 
first few days after calving, withdrawing a portion of the milk 
at intervals of 4 to 5 hours to relieve distention of the udder. 
Give a spare diet for a week before and after calving. If con- 
stipated after delivery, give a purgative dose of salts. 


Garget. 


CaussEs.—Irregularities of diet, overfeeding on stimulat- 
ing food, exposure to cold, external injuries, as blows, etc. 

SympToms.—Seldom attacks the whole udder. Swelling, 
heat, pain, and redness of the inflamed portion. The milk 
is curdled, whey-like, and mixed with blood. In severe 
cases there is much constitutional disturbance. 

TREATMENT.—Endeavor to discover the cause and remove 
it. The food should be devoid of milk-producing constitu- 
ents. Draw the milk frequently, using a milking-tube if 
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necessary. If the weather is warm, bathe the udder for an hour 
or more with hot water. 

Take fluid extract belladonna I oz., glycerin 2 0z.; mix and 
apply three times daily with mild friction, Give two teaspoon- 
fuls fluid extract belladonna three times daily. If constipated, 
give Epsom salts 1 lb., ginger I oz., water 1 qt. 


Abortion. 

The cow may abort from any cause profoundly disturbing 
the nervous system, inflammation of the internal organs, 
diarrhoea, acute indigestion, blows on the abdomen, expos- 
ure to cold storms, drinking ice-water, feeding on ergotized 
grains and grasses, and infection from abortion discharges 
of other animals. 

SymptTomMs.—If it occurs within the first two months it is 
not apt to be noticed. During the latter part of gestation 
abortion resembles normal delivery, except that more effort 
and straining are present. 

TREATMENT.—The most important object in an impending 
abortion is to recognize it as soon as possible and apply 
preventive measures. Place in a quiet dark stall and check 
straining by sedatives. Laudanum I oz.; repeat in two 
hours if necessary; or fl. ex. black haw. in same doses. 

After an abortion burn the foetus and afterbirth and all 
litter that is soiled, or bury deeply and cover with quick- 
lime. 

Flood the womb with a 2% solution of carbolic acid and 
wash the external organs once daily with a 5% solution. 
Separate from the herd for 30 days. 

In epizootic abortion material benefit has in many cases 
been derived from phosphate of lime. Small doses (4 dram) 
may be given daily in the food. 


Hoven or Bloat. 


CausEs.—Overeating, choking, frosted roots, and fermen- 
tation of the food. 

TREATMENT.—In urgent cases tap on the left side at a 
point equidistant from the point of the hip, the last rib and 
the processes of the lumbar vertebre, pointing the trocar 
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or knife downward, inward, and forward. If slight give 
spts. turpentine I oz., raw linseed oil 4 pt., and place a gag 
in the mouth. 

When relieved give a purgative and keep on a light diet 
for a few days. 


Diarrhoea in Calves. 


Always due to indigestion and caused usually by over- 
feeding or improper food. 

PREVENTION.—Feed at least three times daily. The milk 
should be sweet and fed at a temperature of go° to 100° F. 
The pails used in feeding should be kept sweet and clean. 

TREATMENT.—Cut down the ration, scald the milk or add 
lime-water in the proportion of 1 to 5. If the discharges 
are bright yellow give castor oil 1 to 2 tablespoonfuls. If 
there is great weakness give small doses of stimulants 
(ginger, brandy, whisky). 


Choking. 


Common among cattle when fed on roots, etc. To pre- 
vent tie the head so that it cannot be thrown up, or withhold 
dangerous foods. 

SympToms.—Head extended, bloating, labored breathing, 
continuous coughing. If inthe throat there is great distress 
and the animal may die quickly. If lower the symptoms 
are not as acute. 

TREATMENT.—If in the throat remove with the hand. If 
below reach and the object can be located from the outside, 
give small drenches of linseed oil and manipulate from the 
outside. Take time. Do not apply too much force. Usu- 
ally best to work the object toward the throat. 

If unable to remove the object it must.be pushed down; 
this may be done with a piece of 1-in. rubber-hose, 6 ft. in 
length, well oiled, and inserted in the gullet, and gently 
force the object down. 


Tuberculosis. 


Tuberculosis is an infectious disease characterized by the 
formation in the various organs of the body of tubercles or 
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nodules, and is due toa specific micro-organism, the daci/lus 
tuberculosis. . 

Tuberculosis in animals is identical with tuberculosis 
(consumption) in the human family, the ravages of which 
are far greater than those of any other disease. 

The death rate from consumption, which is but one of its 
many forms, is about one in seven. 

All domestic animals are more or less subject to the dis- 
ease. Dairy cattle, however, in consequence of their mode 
of life and the heavy drain on their system from excessive 
breeding and milking, are more predisposed to the disease 
than any other of the domestic animals. 

CaAusE.—The essential cause is the specific germ, the 
tubercle bacillus, without which the disease could not exist. 
Since the disease is found in the lungsina large proportion 
of cases, it is evident that tuberculosis is usually contracted 
by inhaling the germs with the air. It may also be caused 
by the ingestion of infected meat and milk and by direct 
inoculation. 

The development of the disease is favored by anything 
that tends to impair the general health of the animal, as 
overcrowding in poorly ventilated stables, hereditary pre- 
disposition, in-and-in breeding, lack of exercise, errors in 
diet, etc. 

SympToMs.—The symptoms are very obscure, and in some 
cases where the disease is well advanced there is seemingly 
little alteration in the health of the animal. The most 
prominent symptoms are ashort, husky cough, enlargement 
of the lymph glands around the throat, dulness, OPE 
appetite, staring coat, and emaciation. 

Persistent cestrum or heat, with barrenness, especially 
when there is a harsh, staring coat and general unthrifty 
condition, is suspicious. 

THE TUBERCULIN TEst.—Tuberculin is a glycerin ex- 
tract of the soluble products produced by the growth of the 
tubercle bacillus, concentrated, filtered, and _ sterilized. 
When properly prepared it contains no living germs and 
cannot produce tuberculosis. It was introduced to the 
medical profession by Dr. Koch as a cure for tuberculosis. 
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Although it has not found practical application as a curative 
agent, it furnishes us the best diagnostic agent for bovine 
tuberculosis yet known. 

A summary of statistics indicates that about 88 per cent 
of tuberculous animals show the reaction fever on inocula- 
tion, while go per cent that were declared free from disease 
on account of the absence of fever did not show on autopsy | 
any signs of the disease. 

PREVENTION.—The stables should be light and well ven- 
tilated. Cattle should be kept from interchange of stalls 
or stanchions. Breed only from healthy animals. No con- 
sumptive person should be allowed to care for stock. 

Isolate all suspected animals. Such animals should be 
examined by a competent veterinarian, and if found to be 
tuberculous the whole herd should be tested. Tuberculous 
animals should be killed and the carcasses burned or buried 
deeply and covered with quicklime. Disinfection should 
be thorough. Remove and burn all litter. Burn sulphur 
in the closed stable. Wash or spray all woodwork with a 
solution of corrosive sublimate, one part, to ene thousand 
parts of water. 

Corrosive sublimate is a deadiy poison and should be 
used with care. Whitewash with freshly slaked lime. 


iI SHEEP: 
Scab. 


Due to parasitic mites which infest the skin. 

SymMpToMs.—Intense itching, small reddish pimples ap- 
pear, rupture, and discharge a watery fluid; scabs form, the 
wool falls out in patches. Large sores sometimes result 
from the incessant rubbing. The patrasite may be seen with 
a low-power lens. 

TREATMENT.—Take one pound of tobacco to each five 
gallons of water and boil until the strength is exhausted 
from the leaves. Strain and add one pound of sulphur to 
each five gallons. Allow each sheep to remain in the bath 
for five minutes, working the solution into all parts of the 
skin and breaking up the scabs. Place on a slooping rack 
and press the liquid out of the fleece, allowing it to run back 
into the trough. The same dip may be used for ticks. 
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Foot-Rot. 


Separate the sound animals from the diseased ones and 
from contaminated pastures and buildings. Carefully 
remove all diseased horn and foreign bodies and walk 
the sheep through a ‘rough containing one pound of blue 
vitriol to three gallons of water. Place the infected flock 
on a dry upland pasture, if possible. 


Grub in the Head. 


This is the larve of a small gadfly (vestrus ovis) which 
deposits its eggs within the nostrils. It stays there during 
the winter and spring, often proving harmless, but some- 
times causing much irritation, a white muco-purulent dis- 
charge, with dullness and stupor. 

PREVENTION.—Smear the nose with tar, or feed salt from 
two-inch augur-holes bored in a log, the surface of which is 
smeared with tar. 

TREATMENT.—Place in a warm building and introduce 
into the nostrils snuff, a solution of tobacco, or turpentine 
and olive-oil equal parts, to kill the larve or cause their 
expulsion by sneezing; or place ina close room and subject 
to the fumes of burning sulphur for 15 min., as strong as 
can be endured, once daily for 3 or 4 days. 


IV. SWINE. 


Hog Cholera. 


A specific contagious fever of swine. 

SymptToms.—The period of incubation varies from three 
to fifteen days. Shivering, nose hot and dry, later refuses 
food, lies under the litter, eyes sunken, gait unsteady. 
Heat and soreness of the skin, with tenderness, red patches 
and black spots; labored breathing; hard, dry cough; sore- 
ness of the belly; costiveness, followed by a foetid diar- 
rhoea. 

PREVENTION.—If it breaks out in a herd, kill and bury the 
diseased. Thoroughly disinfect everything they have come 
in contact with, using one-half ounce of corrosive sublimate 
in four gallons of water. Burn all straw and litter. Give 
the healthy ones clean, dry quarters. If possible, divide up 
the herd, placing a few in each pen. Allow free access to 
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wood or animal charcoal and give in the drinking-water ter 
drops of carbolic acid for each one hundred and fifty pounds 
of live weight. Take the temperature daily, inserting a 
clinical thermometer in the rectum, and remove every 
animal showing a temperature of 103° or over. 

Kill and bury as soon as the symptoms of the disease are 
well manifested. 

Medicinal treatment of the disease is of but little avail. 
A good dietetical treatment, including a strict observance of 
Sanitary principles, is of much more importance than the 
use of medicines. 

The pens should be kept scrupulously clean. The food 
given should be clean, of the best quality, and easily 
digested. The troughs used in feeding should be thor- 
oughly cleaned at least once daily. Keep away from in- 
fected herds, as the germs may be carried on the shoes or 
clothing. It is said that the virus will blow half a mile on 
the wind. It may also be spread by birds and dogs. 


Intestinal Worms. 


This is one of the most common troubles of swine. 

SymptToms.—A cough is usually the first symptom noticed; 
animals have a voracious appetite, yet lose flesh and exhibit 
general signs of ill health. If the feces are examined the 
worms or their eggs can usually be found. 

TREATMENT.—Give one teaspoonful of spirits of turpentine 
for each one hundred and fifty pounds of live weight once 
daily in milk oroil. Place common salt where they can have 
free access to it. Give nutritious, easily digested food. 


VETERINARY REMEDIES AND DOSES. 


By W. G. Crarxk, M.D.C., Marinette, Wis. 


Graduation of Doses. 


Horse. Ox. | Dose 
3 years. 2 years. | I part 
2 se I ee 2/3 oe 
Bee 9 months. Dias 
6 months. 3-6 ta 1/8 * 
a6" i~3 oi | 1/16—1/32 part, 
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When not specified, the doses given apply to a full-grown 
horse of medium size. Dose for the ox, from 1} to 2 parts; 
sheep, {to} part. Animals of a nervous temperament are 
usually more susceptible to the action of drugs. 

No agent should be given until sufficiently diluted to 
prevent irritation of the mouth,and irritants that will not 
mix with water (turpentine, etc.) should be given in linseed 
oil, milk, or eggs, after being thoroughly mixed. 

Raw LINSEED O1L.—Dose: Horse, one half-pint to one 
quart. Laxative in small doses, purgative in large. Not 
so active as castor oil. A valuable laxative in young and 
delicate animals. For calves and lambs it is more gentle 
and safer than salts. In adults it is the best laxative to 
use where there is an irritable condition of the bowels, and 
in all febrile diseases where a laxative is needed. In im- 
paction of the bowels a pint may be given two or three 
times daily until relieved, supplemented by warm-water 
injections everytwo hours. Valuable in cases of choking 
on account of its lubricating qualities. 

Castor O1L.—Causes more griping and nausea than lin- 
seed oil and is more certain inits action. Used chiefly asa 
laxative for calves, foals, sheep, swine, and dogs. 

Useful in diarrhoea of calves and other young animals 
when the discharges are bright yellow and irritating. 
Dose for a calf, from 1 to 4 tablespoonfuls. 

Epsom SALTs.—For cattle this is the purgative in most 
frequent and general use. Adult cattle take from 1 lb. to14 
lbs. In small doses in febrile diseases it lowers the tem- 
perature, improves the appetite, and helps to maintain a 
healthy and regular action of the bowels. Epsom salts is 
one of the best antidotes for lead poisoning. When used 
as a purgative, give from I to 2 oz. ginger with the salts. 

OIL OF TURPENTINE (Sprs. TURPENTINE).—Dose: Horse, 
4toloz. Veryirritating to the mucous membrane, and when 
used internally should be given in oil or some bland fluid. 
Stimulant and anti-spasmodic. One of the most useful 
remedies in flatulent colic in the horse, and hoven or bloat 
in the ox. Also used to kill and expel intestinal worms. 
When used for this purpose, it is given after fasting in 
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large doses, 14 to 2 oz. for the horse, followed in 12 hours 
by a purgative. 

Applied externally it is an irritant and is used in many 
liniments. The following liniment may be used where a 
mild counter-irritant is desired: Oil of turpentine andaqua 
ammonia, of each 4 oz., linseed oil 8 oz. Mix. This lini- 
ment is used chiefly for rheumatic swellings, sprains, and 
bruises after the active pain is subdued by fomentations, 
and for sore throats, as seen in distemper. 

ALCOHOL.—Dose: Horse, } oz. well diluted, whisky 
or brandy 2to40z. Alcohol isa narcotic poison. It first 
stimulates, then deranges, and ultimately depresses the 
functions of the brain and spinal cord. It kills, as a rule, by 
paralysis of respiration. Medicinally itis a very valuable, 
diffusible stimulant, anti-spasmodic heart tonic and anti- 
septic. Moderate doses increase the gastric secretions and 
aid digestion, but large doses destroy pepsin, arrest secre- 
tion, and interfere with absorption. There is probably no 
drug more extensively used than alcohol. It is useful in 
indigestion, spasmodic colic, cases of poisoning by aconite 
or tobacco. It is valuable in influenza and debilitating dis- 
eases. In blood-poisoning whisky combined with quinine 
is one of the most effective agents we have in controlling 
the temperature and keeping up the strength of the animal. 

The following is very usefulin some cases of indigestion: 
Whisky 1 pt., quinine (sulfate) I oz., water 1 pt. Mix. 
Give 3 ounces at intervals of 3 to 4 or 6 hours, according to 
the nature of the case. 

SALTPETER (NITRATE OF POTASH).—Dose: Horse, I tea- 
spoonful to half an ounce. Large doses are irritant and 
cathartic and are liable to cause inflammation of the bow- 
els. Medicinal doses are discretive, alterative, antiseptic, 
febrifugal, and refrigerant. In febrile, inflammatory, and 
rheumatic complaints it allays fever, lowers excessive tem- 
perature, and removes by the kidneys both solid and fluid 
matters. Dissolved in water and applied externally it ab- 
Stracts heat and is a useful refrigerant. Combined with 
sulfate of iron it makes an excellent tonic for. horses 
recovering from debilitating diseases. 
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Saltpeter 2.:0z., dried sulf.. iron’ 3. ‘oz.\) Mix aGiveee 
teaspoonfuls with the feed 2 or 3 times daily. 

ALuM.—Alum is an astringent. Chiefly used externally. 
Use a saturated solution in hot water. Applied to the 
shoulders of horses in the spring it toughens the skin and 
prevents collar-galls. Useful in healing harness galls. 
One of the best lotions to apply to barb-wire cuts and other 
wounds of a similar nature to prevent growth of proud 
flesh. Sometimes dusted over the surface in the form 
of burnt alum ; not so effective as the saturated solution. 

GINGER.—Dose: Horse, 4 to 1 oz. Ginger stimulates 
the various mucous membranes with which it comes in 
contact. .Administered internally it increases the gas- 
tric secretions, facilitates digestion, and checks formation 
of gas. It is a useful adjunct to many medicines and is 
given with tonics and stimulants. Combined with purga- 
tives it diminishes their liability to nauseate and gripe, and 
also hastens their effect. It is used inall domesticated ani 
mals to fulfil those purposes, and is especially adapted to 
cattle and sheep. 

CarBoLic Acip.—One of the best and cheapest disinfec- 
tants known. For dressing fresh wounds it may be used 
in from 2 percent to 5 percent watery solution. In oil 1 
part to 15. Inhalation of the vapor with steam is of great 
service in malignant sore throat and abscesses following 
strangles. Carbolic acid is a narcotic irritant poison, and 
considerable care must be exercised in its use, as it is liable 
to become absorbed and produce poisonous effects if ap- 
plied over a large surfacein a strong solution. It has been 
highly recommended in the treatment of hog cholera. It 
may be given to hogs in doses of from 1 to 5 drops well 
diluted. 

PINE TAR.—Not much employed internally. It is a good 
_ dressing in thrush and canker of the horse’s foot. It is also 
of special service in foot-rot in sheep. Itacts asa stimulant 
and deodorizer to foul-smelling wounds and prevents the 
attacks of flies. 

LIME WATER.—Lime water is prepared by slaking a small 
quantity of freshly burned lime with a large quantity of 
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water, allowing the undissolved matter to settle and pour- 
ing off the clear solution. This should be kept in tightly 
corked bottles. Lime water is an alkali and is used in in- 
digestion, bloat, and diarrhoea, especially among calves. 
Given with the milk in the proportion of 1:5. Scalds and 
burns may be treated with carron oil, which is composed of 
lime water and linseed oil, equal parts. Fresh lime in 
powder and solution is used in cleansing and disinfecting 
stables. For this purpose a little carbolic acid may be 
added to the solution. 

SuLFur.—In large doses it is an active irritant poison. In 
medicinal doses it is a laxative, alterative, and stimulates 
secretion. Care should be taken to prevent the animal 
from taking cold when given sulfur. It opens the pores of 
the skin and stimulates perspiration. Chiefly used in treat- 
ing rheumatism and chronic skin diseases. Dose: Horse, 
+ oz. to 2 OZ. 


SUPPRESSION OF HOG CHOLERA AND SWINE 
PLAGUE. (Craic.) 


CAusEs.—Hog cholera and swine plague are caused by 
different bacteria, but they are equally dependent for the 
success of their attacks on the unhealthiness of the hogs, 
due in most instances to unwholesome food and filthy sur- 
roundings. The causes are so similar and the symptoms 
are so much alike and often complicated that it will be best 
to consider the diseases together in what follows. The 
germs that cause them are easily spread over large terri- 
tories by being carried by cars, wagons, or the shoes of per- 
sons that have been among infected hogs. Most frequently 
the origin of the outbreak may be traced to the importation 
of hogs from diseased districts or to spread from such 
centers by running streams. 

SymptToms.—The first symptoms usually shown in attacks 
of these diseases are those that indicate fever—a rise in 
temperature, thirst, loss of appetite, and redness of the skin 
on the lower partof the neck and inner side of the thigh. 
Usually a hog so diseased begins to cough when started 
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from its bed. A constipated condition of the bowels 
changes to diarrhoea as the disease progresses, and this 
results in a rapid loss of flesh. Dissection generally shows 
the lungs to be inflamed, the spleen enlarged, or the 
lining of the large intestine covered with numerous ulcers. 

PREVENTION.—To prctect hogs from attacks of these dis- 
eases it is necessary to observe the following recommen- 
dations: The hogs should pot be watered at running 
streams, as the germs are readily carried by these. Per- 
sons coming from infected districts should not be allowed 
to go near your hogs, and you should not go among your 
neighbors’ hogs if they are sick. When other hogs are 
brought to your farm, assume that they are infected and 
keep them away from yours at least for six weeks. Observe 
as much cleanliness as possible in regard to food and sur- 
roundings. Feed a mixture of foods ina sloppy or soft con- 
dition, and withhold heavy grain feeding. Disinfect the 
quarters of the hogs by sprinkling liberally witha five per 
cent solution (by volume) of carbolic acid, and use a two per 
cent solution of the same for washing the hogs. 

TREATMENT.—The hogs showing any of the symptoms 
described should at once be separated from the others, and 
put in cheaply constructed quarters, so that the latter may 
be burned when no longer required. The well hogs.should 
be removed to disinfected quarters. Give all the hogs the 
following mixture, recommended by Dr. Salmon, Chief of 
the Bureau of Animal Industry: 


Wood charcoal, 016.0 00sec os see oe eee 1 lb 

Suilfuitas. Siadciaib ne eueis-e.« etehs! oleate emcel aia tie eee ene Ook 

Sarltigisci's.cik cars i lole i mibreties: ccalls) 6 ahs eteistnega aiereh. ame 2 Ibs 
Baking-SOda; js alas 0 5's «jeee visi atnie phere) stale ean Bie 
Glaulber’s Salts inj. set was erage alee als siete = Bee ¥.1D: 
Sodium: hy posulfites 2.215 gec)oey ceils oo trateiern ate 2 Ibs. 
Antimony Sulfid) 2s curses sie Gipiee bois eye ees ae -\ DAD; 


This should be given in soft food in the proportion of a 
teaspoonful daily to a two hundred pound hog. Remove 


all refuse from the pens in which the infected hogs were — 


kept, and dig out the old soil, put in fresh earth, disinfect 


ee 
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with carbolic acid solution, and allow the pens to remain 
vacant for at least six months. The same feeder should 
not attend the well and the sick hogs unless his shoes are 
changed after each visit to the sick hogs. The bodies of 
the dead hogs should be thrown intoa rubbish heap and 
burned; but if this cannot be easily carried out, along, deep 
trench should be dug, and when the carcases are thrown 
into it they should be covered with a layer of quicklime and 
at least six inches of earth. When the disease has spent 
itself or has been effaced, the entire mass in. the trench 
should be covered with six inches of quicklime and at least 
six feet of earth. The place selected for the burial of 
the hogs should not drain towards a stream, and it would 
be better to fence it. The dead hogs should never be drawn 
over the ground, and the wagon used should be washed 
with a disinfectant. 

During the last few years the serum treatment of swine 
plague and hog cholera has been introduced experimentally 
by the Bureau of Animal Industry of the U. S. Dept. of 
Agriculture. Although the results so far obtained are very 
promising, further studies are required before the efficacy 
and practicability of the method can be considered proved. 
Farmers whose hogs are attacked by hog cholera, or who 
fear such an attack, should at once communicate with the 
Bureau or with the State authorities and ascertain what 
assistance can be had. 


DIRECTIONS FOR MAKING TUBERCULIN TESTS. 


Animals must be kept in as nearly a normal condition as 
possible during the test. Before injection take four tempera- 
tures, about two hours apart. Inject in the evening at about nine 
o’clock; begin taking temperatures eight to ten hours after the in- 
jection and continue until at least five temperatures, two hours 
apart, have been taken. In case an animal shows an abnormal ly 
high temperature at the end of this period continue taking 
temperatures until a decided drop toward the normal is noted. 

A rise of 2 to 2.5 deg. F. above the average norma! body tem- 
perature, maintained for several hours, is considéred a positive 
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reaction, especially when the maximum temperature goes above 
104 deg. F. 

Precaution.—Water before beginning the temperature readings 
the first day of the test; on the second day give a small quantity 
(a pailful or so) in barn, if necessary, and turn stock out in the 
afternoon for further watering. Large quantities of cold water 
reduce the temperature, and if animals are watered at the usual 
time in the morning on the day following the injection, marked 
errors may be caused in the test. (Wis. Exp. Station.) 


LIST OF DISINFECTANTS. 
(STERNBERG.,) 


The most useful agents for the destruction of spore. 
containing infectious material are: 

1. Fire.—Complete destruction by burning. 

2. Steam under Pressure, 105° C. (221° F.,) for ten minutes. 

3. Botling in Water for half an hour. 

4. Chlorid of Lime (should contain at least 25 per cent of 
available chlorin).—A 4 per cent solution. 

5. Mercuric Chlorid.—A solution of I-500. 

For the destruction of infectious material which owes 
its infecting power to the presence of micro-organisms not 
containing spores, any of the following agents are recom. 


mended: 
1. /ire.—Complete destruction by burning. 


2. Boiling in water for ten minutes. 

3. Dry. Heat, 110" C. (230° F.), for two heurs. 

4. Chlorid of Lime.—A 2 per cent solution. 

5. Solution of Chlorinated Soda (should contain at least 
3 per cent of available chlorin).—A Io per cent solution. 

6. Mercuric Chlorid.—A solution of I-2000. 

7. Carbolic Acid.—A 5 per cent solution. 

8. Sulfate of Copper.—A 5 per cent solution. 

9. Chlorid of Zinc.—A Io per cent solution. 

10. Sulfur Dioxid (this will require the combustion of 
between 3 and 4 lbs. of sulfur for every 1000 cubic feet 
of air-space).—Exposure for twelve hours to an atmos- 
phere containing at least 4 volumes per cent of this gas, iz 
presence of moisture. 
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RULES FOR DISINFECTION OF STABLES. 


In Case of Appearance of Contagious Diseases. 
(TRUMBOWER.) 

1. Have all loose litter, hay, and rubbish removed and 
burned. 

2. Have all manure removed to land where cattle have no 
access. . 

gj. Have all feed-troughs, hay-racks and ail woodwork 
thoroughlycleaned by washing with hot water in which two 
ounces of carbolic acid to each gallon of water are dissolved. 

4. Thoroughly whitewash the whole of the interior of the 
building with a whitewash containing one pound of chloride 
of lime to each four gallons of water. Enough freshly 
burned quicklime should be added to make the wash show 
where applied. Especially should this be applied te the 
sides and front of the stalls, feed-troughs and hay-racks 
(inside and outside). 

5. All rotten woodwork to be removed and burned, and 
replaced with new. 

6. All buckets, forks, shovels, brooms, and other objects 
used about the stable to be washed and covered with the 
same solution. 

7. All drains to be thoroughly cleaned and disinfected 
with a solution of chloride of lime, one pownd to four gal- 
lons of water. 

8. In cases of glanders, all harness, poles, and shafts of 
wagons, neck-yokes and pole-straps should be thoroughly 
washed with hot water and soap, and afterwards oiled with 
carbolized oil (one part of carbolic acid toten of oil). Before 
applying the oil, harness should be hung up in the open air 
for one week. 


REGULATIONS FOR THE GOVERNMENT OF 
Dairies and Dairy Farms in the District of Colum- 
bia. 


SECTION 1.—No building shall be used for stabling cows 
for dairy purposes which is not well lighted, ventilated, 
drained, and constructed. 
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SrEc. 2.—No building shall be used for stabling cows for 
dairy purposes which is not provided with a suitable floor, 
laid with proper grades and channels to immediately carry 
off all drainage; and if a public sewer abuts the premises 
upon which such building is situated, they shall be con- 
nected therewith whenever, in the opinion of the health 
officer, such sewer connection is necessary. 

Src. 3.—No building shall be used for stabling cows for 
dairy purposes which is not provided with good and suffi- 
cient feeding-troughs or boxes, and with a covered water- 
tight receptacle, outside of the building, for the reception 
of dung and other refuse. 

SEC. 4.—No water closet, privy, cesspool, urinal, in- 
habited room, or workshop shall be located within any 
building or shed used for stabling cows for dairy purposes, 
or for the storage of milk or cream, nor shall any fowl, 
hog, horse, sheep, or goat be kept in any room used for 
such purposes. 

Sec. 5.—The space in buildings or sheds used for stabling 
cows shall not be less than five hundred cubic feet for each 
cow, and the stalls therefor shall not be less than four feet 
in width. 

Src. 6.—It shall be the duty of each person using any 
premises for keeping cows for dairy purposes to keep sucu 
premises thoroughly clean and in good repair and well 
painted or whitewashed at all times. 

SEC. 7.—It shall be the duty of each person using any 
premises for keeping cows for dairy purposes to cause the 
building in which cows are kept to be thoroughly cleaned, 
and remove all dung from the premises so as to prevent its 
accumulation in great quantities. 

Sec. 8.—It shall bethe duty of any person having charge 
or control of any premises upon which cows are kept to 
notify the health officer, in writing, of the existence of any 
contagious or infectious disease among such cows, within 
twenty-four hours of the. discovery thereof, and to thor- 
oughly isolate any cow or cows affected or which may rea- 
sonably be believed to be infected, and to exercise such 
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other precautions as may be directed, in writing, by the 
health officer. 

Src. 9.—Any person using any premises for keeping 
- cows for dairy purposes shall provide and use a sufficient 
number of receptacles made of non-absorbent materials, 
for the reception, storage, and delivery of milk, and shall 
cause them at all times to be cleansed and purified, aud 
shall cause all milk to be removed without delay from the 
rooms in which the cows are kept. 

SEc. 10.—Every person keeping cows for the production 
of milk for sale shall cause every such cow to be cleaned 
every day and to be properly fed and watered. 

Src. 11.—Every person using any premises for keeping 
cows shall cause the yard used in connection therewith to 
be provided with a proper receptacle for drinking water 
for such cows; none but fresh, clean water to be used in 
such receptacle. 

Src. 12.—Any enclosure in which cows are kept shall be 
graded and drained so as to keep the surface reasonably 
dry and to prevent the accumulation of water therein, ex- 
cept as may be permitted for the purpose of supplying 
drinking water; no garbage, urine, fecal matter, cr similar 
substances shall be placed or allowed to remain in such en- 
closure, and no open drain shall be allowed to run through it. 

SEc. 13.—These regulations shall apply to all premises 
upon which cow’s milk is produced for sale. 

Src. 14.—That any person violating any of these regula- 
tions shall, on conviction in the police court of said district, 
be punished by a fine of not less than five nor more than 
ten dollars for each and every offense, to be collected as 
other fines and penalties are collected. 

(See also p. 272, Rules and Regulations to be observed in the 
care of cows and the handling of milk shipped to the City of 
New York.) 
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QUANTITY OF SEED REQUIRED TO THE ACRE. 


(WarInc.) 

Designation. ae Designation. on 

Wheat. ./)<)s. ee. I$} to2 bu. | Broom-corn.... 1 to 1$ bu. 
Barley «.%..0s. 14 to 24’ bu. | Potatoes... .\ ..3 "Sito gemeee 
Oats: crac sreee 2 to4 bu. | ‘Timothy... .\. ce. emoreau 
139 (a eva » Lt. to2 “bu ‘Mustards... -. 8 to 20 qts. 
Buckwheat..... . £ tort bu. | Herd grassy... 12 to 16 ats. 
Millet 2 & tor bus | Plat tucnip.ee os 2to 3 lbs. 
Corie as yee ttor bu. | Redclover...... 10 to 16 lbs, 
Beans..-...0.00- 2 to 2. bu. | White cloyer..2.) °3to eae 


PEAS 2s «sires seer Oo 35 DU: 


Blue igerass 55 are 10 to 15 lbs. 


Hemp........-« ©, tog bu. || Orchard grass..." 20 torso lost 
Plax: tots avieemeet SLO2 DU.) ‘Carrots. > ees 4to 5 lbs. 
RAGE a Se wuetecwne = 12 to-2tba.*| Parsnips: 2.) 2. 6 to 8 lbs. 
When planted in rows or drills: 

Broom-corn....«,T to 1 du. | ‘Onions. 2.0.00 4to5 Ibs, 
GAS 5:45 a, clefts 14 to 2: bu. | Carrots. ......0 -Stmepee 
PeaS..<s oscencs Igtoe bu. |. Parsnips:.. «sss, sane 

Beets... 6 .sies cosmo bunnies 

SEED USED PER ACRE. (McKeErrow.) 


; Broad : broad- 
ee cast, Beit dat! 

US Bus. bse 
VWiVin@elzcou: tecpdonde 4 2 Glowert(ted)s ccc o..lllee teceree 12 
ON Sootie eoeosope cour 2 2G. 4|Clover (CAISIKE)).)4, ts |le-ctneeioe 4 
Batley sce is + soe 134 244 Clover (white)... 3 
SHG dha jopenpces aa 2 244 ||Clover & §8 clover t ic ay 
REAPS suhodoniadiooware PINS We Aa ceN timothy t2timothy| f° *"" 
Buckwheat s.). sites |. Se V6 Matr@ Cy ifel merere aie ell ere 5 
Gans pei ysiare pes Tori lssvarctelenste Orchardeorassie soc.) eee 25 
Oats & Bena ae 7 URS cto wera Reape wer eum mees 4 3 
mixed forhay¢Peas| 2 a7 a esl UNUM SOs cts ata ora I 2 
IES 4G Ste hl earga GRIGIO CC [teeters Vet Ordo |\| CAGhOES ae retlawiclleie 2 ! 
IMUM ae arsiehare terrors’ |laveue a stellen I BGOtSi tied vleisletiestevale 4 BciDe nolo 
GOR otis sserels Marersie WAM) \isiatereneietee Sugar Beets.... ... 20 Sasha etts 


see eee ee 
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SEED MIXTURES FOR HAY AND PERMANENT 
PASTURES 


In Pounds per acre. 


——EEE $$$ ——— 


i i: f as Ve we ue 
or Good or or 
: Law-| Medium For Wet Chalky | Perma- 
Names of Grasses. |Fiint.| ¢o,. Soils. oils. Sails 3 
De Launé ae 
De Launé De Launé|Lawns. 
Flint. 
Meadow foxtail.. 2 2 10 MMM ca ile aiciclstats 3 
Orchard grass........ 6 Abiiy |e is See ete eee Bacac| ede Jasoge 3 
Sweet-scented vernal MA) Ni Pretec. oieiakc, eke a cet eras yenatanel| (estace eave hale 2 
Meadow fescue....... 2 2 6 3 2 2 
PAUNISPOSCIIE Sere ca ss ge fli ceie o « 2 3 Sopnbl ilns cieretsiere’s ° 2 
FARGHGBLESCUE. Se s2)ea.2}) 22 2 I I 4 2 
Sheep srescue........ Bulb \aeneeee: De Per bjalete aleve ecaie 4 2 
BPEGCULOD? fac vi cease aye): 2 CHU A Schnee SAT PAB Soap ier Pe 3 
Ie HOGASS) skye s.5-.-.-\[h-' >< ied ietaretevets tatsi= |e aia ofs\ si are/a\l/wiciavsleiava see 4 
Kentucky blue grass. ar DI Tol Ug Sa hee cae EN (SPE Re Se eee oes 4 
atalian rye grass.... . 4 Gigi We rexatentctore tora fans steve spay tech, vas shale wvcreys 3 
Perennial rye grass.., 6 BOE | iaciherst nts | NP MM saci ell a arateiel tein ace 4 
Timothy 3 3 3 Seakeeg Vi liercteleseenaterets 3 
Rough meadow grass 2 2 14 DW rateraearsteras 3 
Wood meadow grass.}...... PA ate Shore Siva thee raptor to! laabemes oo) ksom caer 
PREC CLOMELS Mee as vshcis Bariey || Pie areata eee tele | ce taeccereilh miner pte 2 
Perennial red clover. 3 2 I I I 2 
White (Dutch) clover = = I Ge I os 
USM Cert e c/s acd. Were eiefeld's a3 cane I I I Seis nae 
Yellow oat grass... Ware o Sie » eS Oe lance eee I I 
OGIGS LOGE sodiai.staales> ills cet 7 10 Tq) dlls aiedoctee 
Mresteq dog s-tail. 22.2504 <2) 00 2 2 5 BEOCROSE 
|S OPEC) “och on SOOO De Geese eae 13 Nn ee oe See joc SELL 
WREGHOW poi oo apne ses l sre ve enue I I 2 Soules 
Geo Geil Gee SSeee doe Pamaeee cl reece! epee eee [Daas eee Cees | are 
LL Be SS eee) re Pe I 1). oases pee Weenies . 
40 45 41 40 38 43 


For the Northwest the following mixture will, according 
to Shaw, be found suitable: 

Timothy 4 lbs., blue grass 3 lbs., redtop 2 lbs., orchard 
grass 2 lbs., meadow fescue 1 I1b., tall oat grass 1 Ib., 
meadow foxtail 1 lb., alsike clover 3 lbs., white clover 2 lbs., 
lucern (alfalfa) 2 lbs., yellow clover 1 1b., total 22 lbs. 

And for the States east of Michigan and for the provinces 
-of Canada eastward of Lake Huron: 

Lucern (alfalfa) 5 lbs., orchard-grass 4 lbs., meadow 
fescue and alsike clover 3 lbs. each, tall oat grass, timothy, 
meadow foxtail, and white clover 2 Ae each, yellow clover 

I lb.; total 24 lbs. 
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The following mixtures of seeds are suggested for 
meadows and for pastures by the U. S. Department of 


Agriculture : 
A, Hay 
No; 1. 
Pounds. 
allio Orasse wc see 70 
Red clover. cn veks sce dete is 30 


(Sow 35 to 40 lbs. per acre.) 


No. 2 
REG GOO ciel team sis iaie (2 30 
Orchard \@rassis. peetdret 40 
Meadow Teseues . 45.06 <2): 20 
Red cloweri.oc is cas ares ize) 


(Sow 40 to 45 Ibs. per acre.) 


B. Pasture 


No. 1. 
Kentucky blue grass.... 25 
W RiGeveClawmer asco tiaacx ae 2 10 
Perennial Myer. ate 30 
RCGLESCWHE. |. Rite tokieue 10 
Red fOp.s «wile eel seers Sues 25 

(Sow 35 lbs. per acre.) 

No; 2: 
Canada blue grass...... 5 
Rem clower.d: 5. (ise conn 5 
@mehanrdonass jc6 is. oe 5 
MallfOalt PTAs sealed sees 5 
Perennial rye @rass ... <i. '. 20 
REG MD ce ckc)> k!2sepe nite 35 


(Sow 40 to 45 lbs. per acre.) 


Mixtures. 


No. 3. 
Pounds 
Italian’ ryé grass. egewe 20 
Orchard grass).’\s\ca.saeee 25 
Red ‘clover... j.ncchis eee 10 
Talloat grass. Saayeeee 20 
Red top. sis) jase neces 25 
(Sow 35 to 4o lbs. per acre.) 
No. 4 
Timoth’y.....u. Sas sae 40 
Red: top..<:.\..14 5 pee 40 
Tall oatigrass, -. eee 20 


(Sow 40 lbs. per acre.) 


Mixtures. 


No. 3. For wet pastures. 
Red :top:..”. «: + sits sauna 6 
AISIKG ...)0iss 60 de bape eee 20 
Creeping bent. -Sit.-eere 15 
Perennial rye... hecemee 30 


(Sow 4o lbs. per acre.) 


No. 4. For light sandy 
soils. 
Red fescue. <x iis Ave eee 50 
Red tOpmees\c 2% weenie 25 
Kentucky blue grass. 20 
White*clover:;.. <5) (een 5 


(Sow 35 to 4o lbs. per acre.) 
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80 AGRICULTURE. 


THE WEIGHT AND AVERAGE COMPOSITION OF 
ORDINARY CROPS IN POUNDS PER ACRE, 


(W aRINGTON.) 


Veen of |y a 
rop. 3 | os aft. 
a! So : ‘e (Ooo! & 
a| | = | 4 . (CD Sra eas 
At a [e heel Se )-@ |S) Genes 
Har} Dry. }or ee st ces f | @ lai = 
vest. H|Al(nN/a lala lea le |Ooyvn 
Ibs. | Ibs. | Ibs.| 1bs.| Ibs.| 1bs.| Ibs.| lbs.] 1bs.| ibs.| Ibs. | Ibs. 
Wheat.: 
grain, 30 bu..| 1,800] 1,530] 30] 33] 2.7] 9.3] o 6| 1-0] 3.6]14.2| 0.1] 0.6 
straw..:. . «| 3,158] 2,653] 142) 15) \5-1/19.5| 2.0) @.2) 325) Gro) 2.qiobeg 
Total crop..} 4,958] 4,183] 172| 48] 7.8]28.8] 2.6] 9.2] 7.1/21.1| 2.5|96.9 
Barley : 
grain, 40 bu..| 2,080} 1,747] 46} 35] 2.9] 9.8] 1.1] 1.2] 4.0]16.0] 0.5|11.8 
straw.....-.«-| 2,447] 2,080] 111] 13] 3.2/25.9] 3-9] 8.0] 2.9] 4.7] 3.6|56.8 
Total crop..} 4,527] 3,827] 157| 48] 6.1135.7| 5.0] 9.2] 6.9|20.7| 4.1|68.6 
Oats: 
grain, 45 bu..] 1,890] 1,625] 51| 38] 3.2| 9.1] 0.8] 1.8] 3.6]13.0] 0.5|19.9 
StLAWin ose ot 2,835| 21353] 140] 17| 4.8/37.0] 4.6] 9.8] 5.1] 6.4] 6.1/65.4 , 
Total crop..| 4,725] 3,978] 191| 55| 8.0|46.1] 5.4|r1.6] 8.7|/19.4| 6.6|85.3 ; 
Maize : 
grain, 30 bu..| 1,680] 1,500! 22] 28] 1.8] 6.5] 0.2] 0.5] 3.4/10.0] 0.2] 9.5 f 
stalks, etc....] 2,208} 1,877} 99] 15 ZOHO lereeedl ouee .O f 
eta | Ne ee ee j 
Total crop..| 3,888] 3,377] 121| 43 96.3] os, tae ole 18.0 
Meadow hay, 
1% tons......| 3,360] 2,822] 203] 49} 5.7|50.0| 9.2/32-1/14.4]12.3|14.6/56.9 
Red clover hay, 
ALON ee teats 4,480] 3,763] 258] 102] 9.4/83.4] 5.1/90.1/28.2)24.9] 9.8] 7.0 
Se |e gl | ; 
Beans: 
grain, 30 bu..| 1,920] 1,613] 58] 77] 4.4/24.3| 0.6] 2.9] 4.2/22.8] 1.1] 0.4 
SULra wis dace: seta. 2,240| 1,848] 99] 20] 4.9]42.8] 1.7/26.3] 5.7] 6.3] 4.3] 6.9 7 
Total crop..| 4,160} 3,461] 157] 106] 9.3/67.1| 2.3/29.2! 9.9/29.1] 5.4] 7-3 q 
Turnips: | 
root, 17 tons.| 38,080] 3,126) 218] 63]15.2/108.6!17.0/25.5] 5.7|22.4|10.9| 2.6 ( 
Heats. occ.ceces 11,424] 1,531] 146] 49] 5.7/40.2| 7.5/48.5| 3.8]10.7|11.2/ 5.1 . 
Total crop..|49,504| 4,657| 364| 192|20.9|148.8]24.0/74.0] 9.5|33-1/22.1] 7-7 . 
Swedes: 
root, 14 tons..|31,360| 3,349] 163] 70/14.6/63.3]}22.8)19.7| 6.8]16.9) 6.8) 3.1 
leafoscieiesase 4,704| 706] 75| 28] 3.2/16.4] 9.2/22.7] 2.4] 4.8 8.3| 3.6 
Total crop..|36,064| 4,055} 238] 98|17.8*|79.7 BF 914 Q-2/21.7 15. D7 | 


[RE EE SR EE «ASRS aS 
* Calculated from a single analysis only. 
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THE WEIGHT AND AVERAGE COMPOSITION OF 
ORDINARY CROPS,.—Continued. 


Weight of = 5) 
Crepe last 3 le 
a aa ee z \Ss| ¢ 
At ea) /2/8i1a/¢] S/F] 8] 8 
Mar Drs. 6) |) obs bine els aS 
vest. BS 1AlnaAla|Hninla ia |O;a 
Mangolds: Ibs. | Ibs. | 1bs.} ]bs.} 1bs.|jlbs.] Ibs.} lbs.] 1bs.| 1bs.| 1bs.| lbs. 
root, 22 tons..}49@,280| 5,914] 426| 87] 4.9|222.8]69.4]15.09|18.3]/36.4/42.5| 8-7 
Mecttor dante. 18,233] 1,654] 254] 51] 9-1|77-9|49-3]27.0|24.2|16.5/40.6] 9.2 


Total crop..|67,513| 7,568} 680] 138]14.0]300.7|187.7/42.9|42.5|52.9/83-1|17-9 


Potato: 


tubers, 6 tons.|13,440| 3,360] 127] 47] 2.7|76-5] 3.8] 3.4] 6.3/21.5] 4.4] 2-6 
Beech | 
Gs nGearle a sill< sists «5 2,822} 26] 1o|....| 4-2] 0.8]12.9] 3.4] 1.5]-.--| 2-2 
leaf litter. ...)......| 2,975] 166} 39] ...| 8.8) 1.6/73.1/10.9] 9.3] ---/53-9 
il produces... -. 5,797} 192] 49]....]13-0] 2.4/86.0]14.3]10.8]....|56.1 
Scotch pine: 
WOOE 6 kee. [oes oe UOOA I LG iisisratel oles = 2.3 g.o}] 1.5] 1.0}. 0.5 
Meat TEGer. 2. sii) e.< 2:6 « 2,845] 42 43}, 0271068 4-31) Sie3ie 5.8 
T’l produce.|...... 5,720| 57 6.6] 1.9]25.8] 5.8] 4.3 6.3 
Spruce fir: 
RVOOG | inc 5 30s) c aces. 35004 20ee ae ister C2) | Colby. | itsdeea boats ie gate | [ie 2.9 
leaf litter... .. 2683| 020]. acm flee =. Ao3\ Be 5is4e4| Gn 2| 6s 122/443 
Ee’) produce.||:5::.-| 5,747) r41|-.-.) --.| 7-0] 1.9|62.6|| 8.0]| 7.0||..-.|47-2 


SOILING CROPS ADAPTED TO NORTHERN NEW 
ENGLAND STATES. (Linpsey.) 


(For 10 cows’ entire soiling.) 


Time of Lae 
Kind. | Seed per Acre, eae Area. |Time of Cutting 
Seeding. 
Ve pd bemins coats: SsPUISME Le yh aici2)s Sept. ro-15 {4 acre|May 20—May 30 
WRC AB ststate esac = a's PRO oe ye = June 1—June 15 
fed clover. ....|20 Ibs... ee Julyrs5—Aug.1| ‘* June 15—June 25 
¥% bu. redtop... 
oe ane on 1 peck timothy. ( Sept. %% acre|June 15—June 30 
‘ahaa 7a hahaa rolbs.red clover 
{ }3 bush. eA : 
Vetch and oats. ) es Ibs. Bes ae t April 20 1 acre|June 25—July 10 
“ce “ oe es e ae oe 30 “cc July 10o—July 20 
‘ain and oats.. } ee oe t Sut (20 “ June 25—July to 
os bees lay mpdiiee ess Bibel ey July 1o—July 20 
Barnyard millet. .|x peck persis. cite May 10 /Yacre|July 2;—Aug. ro 
ue oe ‘ te are ye be 25 be Aug. 10o—Aug.20 


Soja bean (me- 


dium green)....|/18 quarts....... 20 | S Aug. 25—Sept.15 
SPRRATSTA car steer e ca 10ie Aya rere wisigsce evalele RCE | stint Aug. 25—Sept.1o 
Rear RIAs erode | clots ‘airs! sana: nerea le ay Sin a Wag ans Sept. ro—Sept. 20. 
Hungarian....... DUST wlan = July 15 ‘%acre|Sept. 2o—Sept.3o 


Barley and peas | 146 bu. peas...) } Aug. 5 1 acre |Oct. 1—Oct. 20 
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TIME OF PLANTING AND FEEDING SOILING 
CROPS. (PHELPs.) 
Amountof | Approxi- 


Kind of Fodder. Seed mate Time 
per Acre. lof Seeding. 


Approximate 
Time of Feeding 


z. Rye fodder..... .. evevesess 4 2k 0:5 bu. | Sept. x May 10-20 
a. Wiheat TOU MEL necismocrioe cic 2$ to 3 bu. | Sept. 5-10 | May 20, June 5 
3; Clovertia.  sact tase civehe eet 20 lbs. July 20-30 | June 5-15 
4. Grass (from grass- -lands)... : June 15-25 
5. Oats abd peas sices sete. ce 2 bu. each | April 10 June 25, July 10 
(ae ie COG Widéacscssaosede (ee i S22) 26 July 10-20 
fei ates arres a8 SISO Ho0e ep at gy 5 36 “20, Allg, = 
Se vuneaniant omsccecsosteeliece 14 bushels ! June x Aug. 1-10 
9. Clover rowen (from 3)...... ** 10-20 
10, SO]a DEANS); osc 52. oes o..--| x bushel May 25 *¢ 20, Sept. 5 
1r. Cow-peas.. «o.--./ x bushel June 5-10 
1z. Rowen grass. ‘(from grass- Sept. 5-20 
lanids)s Fi Be sicite. cs/caetccee ** 20-30 
13. Barley and peas............ 2 bu. each | Aug. 5-10 | Oct. 1-30 


The dates given in the table apply to Central Connecticut and regions 
under approximately similar conditions. 


CROPS FOR PARTIAL SOILING FOR ILLINOIS 
DURING MIDSUMMER. (FRASER.) 


Amount | Approx. : 
Kinde of Fodder: of Seed | Time of | APProx., Time 


per Acre. | Seeding. of Feeding. 
1. Corn, early, sweet, or dent. . .| 6 qts. May 1 |July r-Aug. 1 
2) Corn. medium) ident... 2+. sa... 5 Ae ag iss Aug. I—Sept. 30 
3. Cow peas Cg a yh Pe Ae Sh ee: T tee Sa) Tes Ti; Sas 
A SOY. beans. at yee eee ie Mme Ghee re 
ee Oats and Canada peas....... I r bu, each April 15 July 1—July 15 
GANG fee ES aro Seat rae, I May 1 15-Aug. I 
7 Rape (Dwart Wssexgern.s. ss. 2 4 lbs. a 7 Sear eae 
8. second sowing......... Aven June 1] Aug. 1-Sept. 1 
0.) &:) third!sowanewe cia. se ee Aes July rt | Sept. 1-Oct. 1 


REPLACING WINTER-KILLED CLOVER. 


The following brief article gives a list of forage plants 
that will be found suitable for furnishing green feed for 
cattle and other farm animals in regions where the clover 
has been winter-killed. It was originally published as a 
newspaper bulletin from the Wisconsin Experiment Station 
and is written with special reference to conditions in the 
Northwestern States. 

flow to get the Quickest Pasture.—A field of oats or barley 
will furnish the quickest pasture it is possible to obtain, 
barley being a little earlier than oats. Sow oats or barley 


FIELD CROPS. 83 


as for a grain crop, and when the young plants are a few 
inches high, turn in the stock and treat the field as though 
it were a pasture. If the cattle do not graze ‘he field 
evenly, run the mower over the patches where the growth 
is excessive. By keeping the growth short it will last 
much longer than if allowed to head out. It is recom- 
mended that, as an experiment, clover and timothy seed 
be sown with a part at least of the oats or barley, in the 
hope of securing a stand for next season. The farmer who 
-an pasture his oat or barley field and get a crop of clover 
started at the same time will be one year ahead. This rec- 
ommendation must be regarded as an experiment, but it 
has been successfully tried in a number of cases. 

Oats and Peas,—Let the farmer also put in a patch of oats 
and peas. Sow a bushel and a half of peas per acre, cover- 
ing three or four inches deep on light soil, and one or two 
inches on heavy soil. After these are planted sow or drill 
the oats in the usual manner. Cut the green forage for the 
cattle, or cure for hay. 

Millet.—For winter hay sow millet or Hungarian grass 
from the roth to the 30th of June, using from a bushel toa 
bushel and a half of seed per acre. When the seed-heads 
are coming into blossom; cut and cure for hay. Millet or 
Hungarian grass will yield from one ton to two and a half 
tons of good quality hay per acre. Horses should not be 
yiven over one feed of millet hay per day. 

Corn Fodder.—Any variety of corn will do for green or 
iry forage, the early kinds being the most suitable for 
early fall feed. Sweet corn is very satisfactory because the 
stalks aresoftand palatable. Plantin hills or drills just thick 
=nough to decrease the size of the ears to about half their 
normal size. Begin feeding as soon as the ears are glaz- 
ing, and continue with the dry forage throughout the win- 
fer. From three to six tons per acre of winter forage, suit- 
able for all kinds of farm stock, can be secured from acorn 
crop grown on good land. (Henry.) 
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CYLINDRICAL SILOS. 


Approximate Capacity of Cylindrical Silos for Well- 
matured Corn Silage, in Tons. (K1Nc.) 


ww: J 
OF Inside Diameter of Silo, Feet. 

oS li 

ao 

Aa Ro 12) Ba rs Lobo trercs Utorret. lear eer 24) 25 4 326 


AoEZON i Souhusm i Son) O07) 18571 Tos | nrs)| 227 | rao) T5n| ros) 177 
Pree 40) 55 463°) 72 | of.) 122 1243) 135] 148) 167 | 175 | 189 
BoMeSmts i sOs|) O7 77") OF | 120) 4324 145 | LO! £72) 13'7'| 202 
226 32 b 46 | 62 | 72 | 82 |103 | 128| r41|154| 169 | 184| r99| 216 
24 | 34 | 49 | 66 | 76 | 87 |1TO | 135| 149| 164) 170| 1905| 212| 229 
Be egal) 52 70 | 81 , 90 |116 | 143 | 158/173] 190| 206) 224) 242 
26). 33° | 55 FAWNO5 | OF (E237) DS2)) TOS Tré4 201 | 2H N23 7 aay 
Saleaomiasa |i 7a. |, OO! [Os |\T 30)! T60 | 1477 104/212) 237 | 251] om 

| 6r 83 | 95 |108 |137 | 169] 186| 204] 223! 243] 264] 285 
290 | 45 64 | 88 {roo |114 |144 | 178} 196} 215) 235 | 265} 278] 300 
30 | 47 | 68 | 93 |105 |r19 [151 | 187| 206| 226| 247 | 269| 292] 315 
a1 49 7 | 90 |ITO |T25 (158 | 1oO5 | 215 | 236) 258 || 282) 305)| 330 
Se | ac SEO | |i 0.5 rst 166 | 205 | 226| 248| 271 | 205 | 320} 346 


RELATION OF HORIZONTAL FEEDING AREA AND 
NUMBER OF COWS KEPT, FOR SILOS 24 AND 
30 FEET DEEP. (Kinc.) 


Feed for 240 Days. Feed for 180 Days. 
Silo Silo Silo Silo 
24 Feet Deep.|30 Feet Deep. | 24 Feet Deep.| 30 Feet Deep. 
No. of ecneememn ta Pee HH ESE Doe OS ee | ek MPs A er 2d 2 a ee 
Cows. 
Rate Rate Rate Rate 
mein. Day.) 1-5 In. Daily: | 1.6) In. Datly. || ‘2 In: Daly. 
_ | Inside Inside Inside Inside 
Tons, | Diam:| 128: | Diam.| 2°"S: | Diam.) 7°"S- | Diam. 
Feet Feet Feet Feet 
Tela sanay'e! 0's 48 Eo 48 IO 3 IO 36 9 
TAS Ns tha ae 72 15 72 12 54 13 54 II 
ayo ap eee ee 96 17 06 14 72 15 72 12 
CAR See 120 me) 120 16 90 16 90 14 
RO eisic cays I44 21 144 18 108 18 108 15 
Sheen Meee 168 22 168 19 126 19 126 16 
AOR. : 192 24 192 20 144 21 144 18 
AG alerted 5) 216 26 216 21 162 22 162 19 
OM W eas hadbone 240 27 240 23 180 23 180 20 
GO tees. 288 20 288 25 216 25 216 DE 
FECHA Cee og 336 32 336 ey, 252 27 252 23 
SEQ cial tie & 384 34. 384 20 288 20 288 25 
o(S eee ne ace 432 360 432 30 324 20 324 26 
SONI fey aties's 480 38 480 32 360 aie 360 28 
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RELATION BETWEEN SIZE OF SILOS AND NUMBER 


OF COWS THEY WILL KEEP. 


Acres to Fill, Cows it Will 


Dimensions. Capacity, Tons. 15 coe to eee re 

oe? Day. 
IO X 20 28 2 8 
I2X 20 40 3 II 
12X 24 40 38 13 
12 X 28 60 4 I5 
14 X22 61 4% Ty. 
14 X 24 67 44% 19 
14 X 28 83 54% 22 
I4 X 30 87 6 23 
16X24 93 62 24 
16 X 26 07 7 26 
16 X 30 119 8 20 
18 X 30 I51 10g 37 
18 X 36 180 124 45 


NUMBER OF PLANTS FOR AN ACRE OF GROUND. 


Distance apart, Number of Distance apart, Number of 
Inches. Plants. Feet. Plants. 
BOX Bisa ars aie ieuahe cheats 696,960 OX GO. wick okie were I,210 
BAe Wana sec ictece. cree 392,040 OF X OF. 5... Oe Se ee 1,031 
OIIGAE tigen tthe Poin ee 174,240 7 A oro Oo MAO OI 0 OC 881 
OOO e. eikees elated 77,440 SB Mi Sicnble tate dame eaeeueee 680 
Feet. OK Ole Ha eietece oretere 537 
Te UM) sso kveveal tite seh cenewe 43,560 TO X1O% tS yee ose 435 
TAP ay ts eet 19,360 TUX Else. tke 360 
BOS Te ace ahd, aslo 21,780 1. Ge to Pe eo crt 302 
Dp i | Nan Pee Cte oe 10,890 TSX TL Bice 3 etensite ae rene nates 257 
Pt if ee 6,960 TAX E43) nee eee 222 
G32 Go) WAG AR Sed Beck tes 14,520 TSX TS) s ceoelicy oe ee etree 193 
Za > Geet ere eines: eine it 7,260 LO.X16. 2.3% ore omer 170 
SOX ee 4,849 TOe X 1692 0 eee 160 
SAX ad Wee ay Ane effi: iGo Abe cy Gin 3.0 ° 150 
AIOXAT cnehe ote Sian stish aeet 10,890 TOM ES. 5 od eee ee 134 
ARID, ith a amare re steele 5,445 TO X LO ale tover teens 120 
AOS se Saco iste 3,630 20 X BOin cietes serene 108 
AEX PAGE atic: cia. es ts aeslaees ke BaD 2 B25 Kr2 Sia aie “eel ayemsunetonete 690 
UR OSG The, Mai eA A aay Sag 2,151 20 X BO i6 dene meen - 48 
BOX sao is aia in eee eusicte Snr Pep ec imeosision shee oc 40 
SOND aike se elle: sieteuenets 4,356, AO DQAO): Mirah otetashemedete 27 
BEES whe terre bore ne tonal oes 2 904 BO XG Ock a vecenciens E77 
EEG SVa sate ric ts ies eileen. evens 2,178 60 XiGO os fie stedenelenoene 12 
Ses “eerevreeeeeeee 1,742 66 X 66. eeveevceevee eee Io 

Ee OS Dicalis 6. pie evesere ave 1,417 
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NUMBER OF HILLS OR PLANTS ON AN ACRE OF 
land, for any distance apart, from 10 in. to 6 ft., 
the lateral and longitudinal distances being un- 
equal. (Wanrinc.) 


Io |62726 

I2 |52272/43560 

15s |41817|34848|27878 

18 |34848]29040|23232| 19360 

20 |31363/26136|20908/17424/15681 


2 |26136/21780|17424|14520| 13068] 108go 

216) 20908}17424/13939|11616|10454| 8712/6969 

3. |17424|14520]11616| 9680] 8712] 7260/5808/4840 
344|14935|12446| 9953] 8297) 7467] 6223/4976/4148/3565 


4 |13068]ro8qo0] 8712] 7260] 6534] 5445/4356 3630/3111/2722 

446|11616| 9680] 7744] 6453] 5808] 4840/3872 3226|2767| 2420/2151 

5 |10454| 8712] 6969! 5808} 5227| 4356/3484 2904|2489]2178]|1936|1742 

544| 9504] 7920] 6336] 5280! 4752] 3960) 316% 2640 2263|19%0!1760]1584]1440 


6 8712| 7260] 5808 4840! 4356]. 3630/2004 7420 2074 1865, 1613 1452]1320| 1210 


YIELD OF A GOOD CROP OF FARM PRODUCTS 
PER ACRE. (Various AvurTuoriTIgEs.) 


MIG aS a wtons | Mats. ji.{scerde fu Gas 50 bus. 
MEY. wees 222 2s BO USE \| POL@EOES i) 25 Po by socs-5 200. ** 
Mews. field...) ... 26° Kae Uren. 2h ene 20 tons 
Pucowhedt si... 2... Bott Rice sce ts SU a ons 50 bus. 
MIAO ess ecco ain atons.) Utd bagas are ccs 2 2): 25 tons 
Ber te ee 2. oh ome PVVeRa Sc oe Ce ae ke ,25 bus. 
(om (shelled) .....: . Ge bus? ?|\(sorhum: 20 oe. To tons 
ee a mhgle | ‘Sugar beets. ._/..2.2. Sy 
0 es ee Fs bus. | -Supat-cane io4 «22s. poaon". 
Meld vedas. 66222... ap) Pt Sweet potatoes...... 200 bus. 
OS Bey ‘PODAECO: 2.35 xe Se oe 1200 lbs. 
Lee ee 2 tons. hammips.:/ see 20 tons 
‘EO Sas Wheat (spring)... .. 25 bus. 


CU a Brees Wheat (winter); 2-2 .\30.."* 
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DISTANCES APART FOR FRUIT TREES, 
Time Required to Bear Fruit, and Longevity. (BaiLey] 


Proftabl 
: : rofitable 
Usual Distances. pone Reauues be Longevity 
° E under high 
Culture. 
Apples .. .....|30 to 40 ft. each way.| 3 yrs. Good crop in 
about ro years...... 25-40 yrs. 
“dwarf. ..|'10 fits €ach: Wayies. o-jsl|ls cr ailesieis oi stseis s oiainicicta sland amet ateisiete : 
Blackbertiye i. 4|40 7 tOlG xX Ont seer oe 1 yr. Good crop in 
! 23 ViCATS! oicuinceins 8-12 yrs. 
Currant. ee. Axe feets.. on ete 1 yr. Good crop in 
2-3 Years... ..-- a0 20 years. 
Gooseberry..... ax ee GE state aie Gegavadtic 1 yr. Good crop in 
Orange and 2=2 VATS os )i2\- eee 20 years. 
lemon ..|25 to 30 ft. each way.| 2-3 yrs. Good crop 
2-3 years later....... 50 or more, 
Peachiiscaccn ccs 16 to 20 ft. each way.| 2 yrs. Good crop in 
ASVEAES S250 suite sel tote 8-12 yrs. 
Pearsaaoccneeae 20 to 30 ft. each way.| 3 0r4yrs. Fair crop; 
in 6-12 years....... 50-75 yrs. 
Persimmon..... 20 to 25 ft. each way.|1to3yrs..... ... .... | 25-40 yrs. 
Blume eee ese ce 16 to 20 ft. each way.|3 yrs. Good crop in 
EON ViGALS Jacielsir 20-25 yrs. 
Raspberry ..... Si OMee tae sree e.tcaa yr. ‘Good ‘cropyin 
Z/OL 3) ViearsS. yee ase 8-12 yrs. 
Strawberry ....|1 x3 or 4 feet......... 1yr. Heaviest crop 


} usually in 2 years... 3 years. 


TIME OF GERMINATION OF VEGETABLE SEEDS 
AND MATURITY TABLE. (Morse.) 


Time | J Time 
of Ger- Maturity of Ger-|Maturity 
mina-| Table. mina-| Table. 
tion. tion. 
Days. | Days. Days-l) Days: 
Eveairim rarcentesctorers 5-10 | 40-60 Onion hance cme 4-10 | 130-150 
Becta ce tices tens 4-10 | “40-50 Parsley os Mreteve ete lin teres 90-120 
Capbager sii. ccs S=10) |, OO—TLS }||searstip.ic os eiieek 10-20 |! 120-150 
Carroteevay.cs soe TE2=20: 090-110 a) eases. sacfeneeetetens 6-10 40-90 
Cauliflower... ST Oils sears PED Per. renetainioeiers 10-14 | 140-160 
Celepyies sj.venwrals!s Ic-20 |150-160 || Radish......... 3-6 20-30 
Corn (sweet)....| 5-8 65-90 Sa lsilyva: deraistelcle ete oye 2" NK) Been, eee 
Cucumber. 6-10 | 55-75 Spimachisoreim eke ore meee 60-80 
Ericlinvetute se cvs 5 Bato hil ee seers Satrashis Vi dee cedars [e treseear I20-150 
Lettuce eel O=o 65-75 SLOmMeatOweeiee cleat 6-12 | 110-120 
Melon, water..:|...:-. T25—1 50) )||ial inetd ebeyele saleueteke 4-8 60-75 
a TTS eaene | seeteneiens 125-150 
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AVERAGE YIELDS PER ACRE OF VARIOUS 


Apples. ....++0- 


Artichoke...... 
Beans, green or 

SEER ys a wlare. sl sas 
Bean. LAMA. ..\. 


Granverly ve 3's. 
SGGUMIDET . cs o's.0. 


Egg-plant....... 


Gooseberry...... 
eine ede anes 5's 


Horse-radish.... 
She ee 
Onion, from seed 


ea TSIND iis i's «0 
Pea, green, in pod 
Peach.. @eseeen ose 


GAb te aac e eee 


ETRE. a s'cne cea 
PPM? « «ce 


MMIBCE ain so. « os 
Raspberry and 

blackberry.... 
Scie a aa 


SPINACH. o/c dee os 
Strawberry...... 
PP OMALG: a pace a 
PDBEHI Ds se vvee cls 


CROPS. 


(BAILEY.) 


A tree 20 to 30 years old may be expected 
to yield from 25 to 4o bus, every alter- 
nate year. 

200 to 300 bus. 


75 to 120 bus. 

75 to 100 bus. of dry beans, 

400 to 700 bus. 

400 to 700 bus. 

50 to 75 bus., shelled. 

100 to 300 bus.; goo bus. have been reported. 

About 150,000 fruits per acre. ; 

100 bus. 

I or 2 large fruits to the plant for the large 
sorts like New York purple, and from 3 
to 8 fruits for the smaller varieties. 

100 bus. 

3 to 5 tons. Good raisin vineyards in 
California, 15 years old, will produce 
from I0 to 12 tons. 

3 to 5 tons. 

500 to 1000 bus. 

300 to 800 bus.; 600 bus. is a large average 
yield. 

500 to 800 bus. 

100 to 150 bus. 

In full bearing a peach-tree should produce 
from 5 to Io bus. 

A tree 20 to 25 years old should give from 
25 to 45 bus. 

30,000 to 50,000 fruits. 

5 to 8 bus. may be considered an average 
crop for an average tree. 

100 to 300 bus, 

200 to 400 bus. 


50 to 100 bus. 

200 to 300 bus, 

200 barrels. 

75 to 250 or even 300 bus. 
8 to 16 tons. 

600 to 1000 bus, 


92 AGRICULTURE. 


A COMBINED FRUIT AND VEGETABLE GARDEN. 


(CORBETT. ) 


The following plan is suggested for a combined fruit and 
vegetable garden for a farm or city home on a lot 100 X8o ft., 
the fruit garden occupying an area of 60 89 ft. and the vegetable 
garden an area of 4oX 80 ft. 

A. Fruit-bear ing Plants that can be grown on an area of 60 80 
Te? 

32 grape-vines, dispersed at intervals of 10 ft. around the entire 
garden. 

3 rows of dwarf pears, each containing 6 trees (rows Nos. 2, 
TO, Ta) 

1 row of peaches, 6 trees (row No. 4). 

1 row of cherries, 6 trees (row No. 8). 

1 row of dwarf apples, 6 trees (row No. 6). 

1 row of plums, 6 trees (row No. 12). 

I row, 20 specimens blackberries (row No. Hh 

2 rows, 40 specimens black-caps (rows Nos. 3 and 5). 

2 rows, 40 specimens red raspberries (rows Nos. 7 and 9). 

3 rows, 300 specimens strawberries (rows Nos. 11, 13, and 15). 

B. ecg Plants ee can be grown on an area of 4o 80 ft.: 

I row, $row rhubarb, 4 row asparagus (occupying 4 ft.). 

1 row, salsify (14 ae 

I row, parsnips (14 ft.). 

2 rows, beets (3 ft.). 

I row, egg-plant, plants set 18 in. apart, 2 doz. (3 ft.). 

2 rows, tomatoes, plants set 2 ft. apart, 2 doz. (6 ft.). 

I row, summer squash, 12 hills, 3 ft. apart (3 ft.). 

2 rows, cucumber, 24 hills, 3 ft. apart (1 ft.). 

2 rows, early cabbage, 4 doz. plants, set 18 in. apart (4 ft.). 

2 rows, late cabbage, 4 doz. plants, set 18 in. apart (4 ft.). 

I row, early celery, 6 doz. plants, set 6 in. apart (2 ft.). 

8 rows, peas, plant in double rows, 4 in. apart; follow by 6 
rows, late celery, 36 plants (16 ft.). 

2 rows, lima beans, 4 doz. hills, 18 in. apart (4 ft.). i 

6 rows, bunch beans; in succession sow seeds in drills, placing 


seeds about 6 in. apart in the row; 
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turnips, or spinach (12 ft.). 
2 rows, radishes, 4 sowings, planted in double rows 6 in. 


apart (3 ft.). 
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follow by late cabbage, 


2 rows, lettuce, 2 sorts, adapted for early and late use (3 ft.). 

I row, parsley and pepper grass (14 ft.). 

The space occupied by the last three plants may be given over 
to winter squashes by planting these before other crops are off 


the ground. 


A VEGETABLE FORCING CALENDAR. 


(See Farmers’ Bull. No. 154.) 


Night|Day 
Tem. | Tem. 
° iB. ° 
Tomato. .|60-65] 75 
Lettuce. . |45-50]55—-65 
es 
Parsley.. .|45—50}55—65 
Water- 45-50|55—-65 
cress 
Pepper- |45-50|/55-65 
cress 
Radishes. |45—-50|55—65 
Beans. .. .|60—65!70—80 
Peas cs, 45-50|55—-65 
Cauli- 50 |60-65 
flower 
Mush- 50-60] 50—60 
rooms 


Asparagus] 50—55|60—70 


Spinach. .|45-50|/55—-65 


From 
Seed. 


5 mos. 


IO-1I2 W. 


8 wks. 


4-6 wks. 


3-4 wks. 
5—6 wks. 


6-8 wks. 


70-80 d. 


4-5 mos. 


6-8 wks. 


2-3 wks. 


8-10 w. 


Open, porous, 
dry on sur- 
face. 

Open, well 
drained. 


Moist, cool 
uniformly 


Well drained 
cool soil. 
Warm, quick 
no coarse 
manure. 
*QOuick ae:. 
loam and 4 
thoroughly 
rotted man’e 

Solid beds of 
rich, sandy 
soil. 

Solid bed gar- 

den loam and 
4+ rotten ma- 
nure. 
Moist (not 
wet) manure, 
4parts, loam, 
I part. 

Pack under 

benches in 
any material. 

Open, porous, 

well enriched. 


(Woop.) 
Soil. Notes. 
Rich loose | Transplant twice into 
loam. pots, hand pollinate, 


grow on benches. 
Solid or ground beds 
best, transplant. 


Best from spring-sown 
plants; transplant 
and cut back. 

Not at all particular, 
grow under benchany- 
where. 

Grow in beds with cau- 
liflower, lettuce, etc. 
Rapid growth essential; 

no old manure. 


Best as catch crop be- 
tween melons and to- 
matoes. 


Do not yield heavily, 
and are useless after 
April 1. 

Transplant once, abun- 
dance of air and free 
drainage, yet plenty 
of water. 

Grow under benches, or 
anywhere that even 
temperature can be 
had. 

3-4 years’ roots from 
field; crop depends 


on vigor. 
Grow as a catch crop 
between cauliflower, 


etc. 
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SEASONS OF VARIETIES OF APPLES IN VARIOUS 
STORAGES. (BEACH AND CLARK.) 


oF Difference in Season 
Season in 


between 
Ice | Cellar 
Cellar 
Chemi- I Cell and ae Che 
cal Cold Stems Storiec Ice Ral or 
Storage ee SF gel Gee 
8 age. age. 
Mos Mos. | Mos 
Alexander fens. cists os Nov. Nov. Oct. I fo) I 
Jekeikolwininic Peel h 4 Sis lowe Juners| May x | April x I 1% atk 
os BRU ts RR ete May April March I I 2 
Esopus, Spitzenburg t.| June 15} June 1 | May r I 4 14 
e od EE MaArchinlias nserre Jane lic. el eee 2 
Hallawater = .eutas os: April March | Jan. 2 I 3 
ay fremeteigemortest Mar. 30] Mar. 20} Mar. 1 % 4 I 
ae Edy Ny eT gee Rl Nets weet 8 Jans} tek eee 4 
lazy) PAopaybal SA Aes 5 ys Nov. Nov, Oct. I ° I 
MeTISEI cE hae ac te Seton Dec. Dec. Oct. 2 ° 2 
PEG a's a Ra. 2 April 1 | Feb. 15} Feb. 1 4 14 2 
Hubbardstonu*s..es. March | Feb. Dec. 2 I 3 
loneitnauiteeee eerie WikeyRelay ile Shoe Jan. EPR ei SL 2 
Maiden Blush *....... Nov. Nov. Oct. I ° I 
Mcintosh tacssia arte cis ee A frente a Reet Ben Mame Nowe, 2 1)e kee eee 2 
Northern Spy £26. 2: April March | Feb. I I 2 
i. 1. Greening *5 5.0% - Feb. Feb. Dec. 2 ° 2 
a = SLD detects. April March | Feb. I I 2 


*, +, t, Reports of Chicago, Minneapolis, and New York Commission 
men, respectively. 


PACKAGES USED IN SHIPPING FRUIT. (Waveu.) 


—_— 


Fruit. Package. Approximate Cost. 

Apples: sic. « Barrel, roo quarts, or 3 bushels .. .| $25 the too 
Boxes, Various siZes cack. ser eieeeatae Variable 
Slat crate, mostly half bushel. ....| $4.50 the too 
Basket, mostly bushel ............ $1 to $1.25 a doz. 

Peach. eos Delaware basketcni4)..h nee $2 to $3 the 100 
Michigan basket, one-fifth bushel . .| $3 the too 
Six-basket carers cen. see $7 to $10 the too 

Peanes eats Barrel’ bushels; 4. eee ee ee $25 the 1oo 
Malf-barrel, 1} bushels .........).- $15 to $20 the 100 
Boxes and baskets of various kinds 

Plume... |-Graperbasketsiospounds .. ane $2.50 the 100 


Stx-basket carrier: jc. sane see $7 to $10 the roo 
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PACKAGES USED IN SHIPPING FRUIT—Continued. 


— | SS —  _ [ 


Package. Approximate Cost. 


Strawberry quart boxes and crates. .| Quart boxes, $2 to 
$3 the 1000; 16- 
qt. crates, $5 to $6 


the 100 
5-pound grape basket ............ aistetetalavetelaienehetel ove 
Sletverates + bushel... 2.52.2 .2 4: $3 the too 
Os SMSC as Rte Gaseet a. Ste paneer $4.50 the 100 
a vk I a ga Pe lk Ol $7 the too 
Baskets in various styles. Also 
barrels. 
Quart boxes In crates .....<6....- Quart boxes, $2 to 
$3 the 1000 
16-qt. crates, $5 to 
$6 the too 
- 24-qt. crates, $7 to 
$15 the 100 


RELATION OF SPECIFIC GRAVITY, 
Dry Matter, and Starch Content of Potatoes, 


(WOLFF.) 

Dry | Starch Dry | Starch Dr Starch 

Spec-| sub. | Con- |] SP€c: | Sub- |"Con- || Pec | Sub- | Con- 
“| stance,} tent. > (stance. tent: * |stance.| tent. 
Perct:|/ Per ct. Per ct. | Per-cé Per ct. Per ct: 

1.080 19-7 13.9 1; 107 25.5 19.7 1.134 3n.3 25-5 
o8r 19.9 14.1 -108 25-7 19.9 ~235 31.5 25.7 
-082 20.1 14-3 - 109 25-9 20.1 -136 31.7 25.9 
083 20.3 14.5 1.110 26.1 20.3 #137 31.9 26.1 
084 20.5 14.7 SEE 26.3 20.5 .138 32.5 26.3 
.085 | 20.7 14.9 -112 26.5 20.7 -139 S209 26.5 
086] 20.9 15.1 +113 26.7 20.9 I.140 32.5 26.7 
087 21.2 I5.4 -I14 26.9 21.1 e141 32.8 27.0 
-088 21.4 15.6 IIs 27 2 21.4 2142 33-0 27.2 
.089 21.6 4 15.8 116 27.4 21.6 -143 33-2 27-4 
1.090 | 21.8 16.0 o1I7 27.6 21.8 +144 33-4 27.6 
+091 22.0 16.2 118 27.8 22.0 °145 33.6 27.8 
.092 | 22.2 16.4 119 28.0 22.2 -146 33.8 28.0 
+003 22.4 16.6 1.120 28.3 22.5 -147 34.1 28.3 
+094 22.7 16.9 121 28.5 22.7 -148 34.3 28.5 
095 22.9 7.5 eras 28.7 22.9 +149 34-5 28.7 
2096 |) 23.2 17-3 123 28.9 23.1 1.150 34.7 28.9 
-097 | 23.3 17.5 »124 29.1 23.3 eI5I 34.9 29.1 
-098 23.5 17.7 -125 29.3 23.5 «152 Agek 29-3 
+099 | 23.7 17.9 .126 29.5 23.7 -153 35-4 29.6 
1.100 24.0 18.2 -127 29.8 24.0 0154 35.6 29.8 
-101 24.2 18.4 .128 30.0 24.2 7255 35.8 30.0 
»I02 | 24.4 18.6 .129 30.2 24.4 -156 36.0 30.2 
+103 | 24.6 18.8 I.130 30.4 24.6 «157 36.2 30.4 
104 | 24.8 19.0 .131 30.6 24.8 -158 36.4 30.6 
105 | 25.0 19.2 »132 30.8 25.0 -159 36.6 30.8 
+106 | 25.2 19.4 133 31.0 25.2 1.160 36.9 31.1 
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SPECIFIC GRAVITY, SUGAR CONTENT, AND 
BOILING-POINT OF MAPLE SIRUP. 


(COOKE AND HI ts.) 


1 t u we 1 - v 
> > 2 OD ook © oO o 5.. 
ayo Oo -& asa ao : ae 
Be O vio Oo" EAS 25 Baa) 
ose | 2. oe Be tien |g et, oe En 
bas 5 PES Bhs & aut a's 3 TO mie 
A n A < GH = = 
25 1.205 44.9 41 215.0° F.|} to.olbs. 68 
26 205 40.8 43 215.1 10.1 72 
2 1.226 48.7 45 215.3 10.2 75 
28 1.236 50.5 47 215 6 10.3 78 
29 1.246 52.4 49 215.9 10.4 82 
30 1.257 Syl e) 51 216.2 30.5 85 
31 1.268 56.2 53 216.6 10.6 88 
32 1.279 58.1 54 217.0 10.7 90 
33 1.290 60.0 56 217.4 10.7 93 
34 1.302 62.0 58 218.1 10.8 97 
35 1.313 63.9 60 218.6 10.9 100 
36 1.325 65.8 62 219.5 11.0 103 
37 aso 7 67.8 64 220.3 neat 107 
38 1.350 69.8 66 221.2 II.2 110 
39 1.362 71.8 68 222.0 Tr. 3 113 
40 0.274 73-7 79 223.2 Tae 117 
41 1.387 7507 72 224.5 11.6 120 
42 1.400 77.37, 74 226.0 Il.7 123 
43 ¥.415 79.8 75 227.8 11.8 125 
44 1.428 81.8 Ti | 229.7 II.9 128 
45 1.442 83.9 79 231.8 I2.0 132 
46 1.457 86.0 8x 234.0 12.1 135 
47 1.471 88.1 83 236.3 2-3 138 
48 1.486 90.2 85 238.7 12.4 142 


‘‘ The per cents of sugar given are calculated for a fairly 
good sirup. The relative values in the last column are 
based on these per cents, but will be nearly the same for 
all except the poorest of sirups. The relative value is 
made use of as follows: A weight of 11 pounds per gallon, 
and 35° Baumé is taken as the standard; dividing the 
weight of the sirup by 11 gives the number of standard 
gallons; multiplying the price that is to be paid for rI- 
pound sirup by the relative value figure, and dividing by 
100, gives the price to be paid per standard gallon. 

“Example: If 75 cents a gallon is to be paid for 11-pound 
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sirup, how much should be paid for 671 pounds of sirup 
testing 31° by the Baumé hydrometer ? 
671 + 11 = 61 standard gallons. 
75 X 88 + 100 = 66 cents per gallon. 
61 X 66 = $41.26, price to be paid.” 


WEIGHT OF SUGAR OBTAINED FROM 100 LBS. 
OF MAPLE SIRUP 


Weighing 11 Ibs. to the Gallon, when Sugared Off at 
Different Temperatures. (Cooke anp Hits.) 


P= 2 = » 

» a G 

22 = ee Re ag eg £ | ee 
sc vot te s Ox 3c he K oO 
Soigee, |) oo | Fe | ee ee | ee | es 
a5 =o 5 3 D5 5 25 23 
OM a; NM oWv) ep) CW ai Nn ow LW 
q.& are) ou en 64 8 = So are) 
ov oO 0S "nO Bo o oO oe) 00 ae) 

& < a 4 Ls < fe 4 
eon abr Lbs. Lbs. Lbs. ° Fahr Lbs Lbs. Lbs 
232 82.7 82.0 83.3 238 79.5 Aowns 80.7 
233 81.9 80.5 82.8 239 79.2 78.4 80.3 
234 ace 80.0 ae 240 78.7 78.2 79-7 
235 oO. 79-5 I. 241 78-5 77-9 79-3 
236 80.5 Ores aoe 242 78.1 77-4 78.9 

-O 79.0 0.9 


SORGHUM SIRUP OBTAINED FROM JUICK OF 
DIFPEHRENY DENSITIES. 


(CLELAND ) 


Density Gal. Sirup Density Gal. Sirup 

of Juice. Obtained from of Juice. Obtained from 
C13 OTA ae ena Dep ERAN AUICE. |) IGS Mo dic, os atop 7 gal. juice. 
25° 9 RY alee aan ig Geach a puke Gig Se ares 
4° PTS CRAUY py EO cst ata tid a one Saye eae a 
y A ae RR ar tt ene fo WET Sra: ceualh hl id Bee * Sav heee 
Ba N Siaper eh) e302. 3 RAT TAM SP Lee Be hoa a hoe Nae i NC a 


Sorghum juice usually shows 8° to 10° density; thin semi- 
sirup is 20° density, heavy semi-sirup is 30°, hot finished sirup 
is 36° to 38°, and cold sirup about 4o° density. (Wiley.) 
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TRHMPERATURES 


AGRICULTURE. 


TO WHICH PERISHABLE 


GOODS MAY BE SUBJECTED WITHOUT IN- 


JURY. 


Name of Article. 


Apples, in bbls 
ts ‘loose 
Apricots, baskets.... 
Asparagus. 
Bananas .... 
Beans, snap 
Beets. : 
Cabbage, early or late 
Cantaloupes. 
Cauliflower 


Cucumbers 
Eggs, bobl’d or crated 
Pishy hace sone sees 


Milk. 
Olives, in : bulk 
Shah 
Onions, boxes.. 
Onions is 
OLranceste ree ees: 
Parsley . 
Parsnips 
Peaches,fresh, b’skets 
Pease 
Pineapples 
Plums 


Sac ee ee ee 


see eee cee 
ser ew ee tee 


ee 


Rea dishes: 2 2hinsecnke 
Rice. ... 

Shrubs, roses, or trees 
Spinach. 
Strawberries........ 
sanG@enineSe.) aise ac 
Thyme.. eee: 
Tomatoes, fresh...... 
Turnips, late. 
Watermelons 


(U. S. DEPARTMENT 


OF AGRICULTURE.) 


Low:st Outside; 


o Z| 
Temperature. | &5 
[hy ae eee 
sg x Byes | oF 
Bel pS) aoe ae 
q8| £2 |¥o8 | 54 
So| SB |eke ga 
35| 89 ne!) Bo 
68) Se [Sse |Be 
& Si a EB 
ee. yea ee 
20 LOY ito 75 
28 tS) eee ZS 
35 24 3, 79 
28 22 70 
50 32 go 
32 26 65 
26 20 : 70 
25 20 zero | 75 
32 25 10 80 
22 15 70 
to | zero 65 
3° 25 tg) 75 
28 20 zero 
32 20 . 65 
BO) ||| ZO zero | 80 
Io | zero Hea || ACS 
35 20 =O see 
34 20 Zero a 
15 | zero 65 
28 20 Sano, 
32 20 i) 75 
26 15 Bees ie) 
32 20 zero | 75 
32 28 Zero | 75 
28 25 zero 
25 20 zero 
20 15 zero |... 
20 10 Seiciey (pele) 
28 20 zero | 80 
32 | 20 75 
32 20 af ZO 
32 20 10 80 
32 20 80 
32 | 25 | Zero! 75 
35 32 ZENO 1°75 
35 25 10 80 
35 28 10 80 
20 15 65 
20 10 ae go 
35 10 |—10 |... 
15 15 Sell ws [a3 
33 uf 25. y= 2O0 eNOS 
25 15 zero | 70 
20 10 aa MOO 
33 28 be) go 
15 zero 75 
20 10 85 


Remarks. 


Covered with straw. 
Packed in straw. 


In boxes covered with mosp. 
Bulk or boxes with straw. 
In barrels or crates. 

In crates. 

Barrels or crates. 


In barrels with straw. 
Packed in crates. 
In boxes with moss. 


In barrels always iced. 


.|Packed in moss. 


Packed in cork. 

Packed in boxes or crates. 
Packed in boxes. 

In boxes or crates. 

In boxes or crates. 

In boxes, 


In barrels. 


In barrels, boxes, or crates. 


Baskets, boxes, bbls., or crates. 
In baskets. 
In baskets or barrels. 


In baskets or barrels. 

In barrels, crates, or in bulk. 
In boxes with paper. 

In barrels or baskets. 

In barrels or baskets. 

In baskets. 

In baskets or sacks. 


./In canvas or sacking, 


In barrels or crates. 


In boxes. 
In small baskets. 


\In barrels. 


Jn barrels and in bulk. 
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TEMPERATURES INJURIOUS TO PLANTS. 


(U. S. Dept. oF AGRICULTURE.) 


The following table shows the temperatures at which the 
plants mentioned are liable to receive injury from frost. 
The temperatures are, as nearly as possible, those of the 
air in contact with the plant itself. 


: Tn InSetting} At Other 
Plant or Fruit, In Bud. Blossom. | Fruit. Times. 
UTUORIAS cisieialstss)\6:9:<10 Soho eneo Ono 28 30 30 28 
INDIES aiicle stee ges mateietern etd esis 27 29 30 26 
PAPI COUS ees cteisidn cs cisie sa sss oie - 30 oT 32 30 
AASPALTAGUS fi. 5). 5-20. - Aseosicac 29 29 29 26 
Bananas........ aidonecppobar sce 31 31 32 31 
Barley’... eyeleleictaisiet st Socbolled WaRinacc BORA lenient sm fayas tree ae 
PAIS ur as is'a Bieerevaitie eiecicls ote ontehl is sityeraaiorae 31 sibiel aiatt: [elevate iaeiepanel® 
Beets S550 SAR OWICT CUO CU ROSEN GO OC Ine CF\ Wee torte enyes i aeaias nieinnem 25 
AG IBEIAMED Gleid aye ci /din soe aa o's sieies Stal oy = niet hale mettre ares cate dP ce op Wid pin ate 15-27 
AB AAPANGITP ES ierelh c\c'er< abo) sisi0tsic\ei5 Be 32 vps ie VAdL al nl era eal 30-31 
CP eMIBOWER xo-. cieles’ +t 5es- ae Paneth brs wt hai aere Wats Tits as che 20-27 
RGISRV ee dagelerele sin et lae Meas ch bysicotets ie. late aia Soci tre salerdeibn os 28 
TENEMMPESES Sein). icieic es e's ele 'a\e 31 31 31 32 
Cymlings or squash............ Be 31 31 30 
ENON erm teal. v oleic!’ «cis s = .5it Soa 31 31 ax 30 
LERAPESI Sete lcwis wie sei aS « fetes 31 aE 30 28 
Serapetchitesce .. 255... Sine sees) 30 31 31 28 
ILGTRD TEs Galo gues DOSS aeaSbEe 30 31 31 28 
PRC REIEC Ete are hicleys s\cleiei-f0,0)= FC AO- BOO) CORD Reee Mawel sao eRe Ae || Nom ane 12-28 
IVIL AT UINS IO 8 6 cls cy010,0)e)s <10:0:6 misters 31 31 31 28 
Oy Sip peta asia eis sts atcleiecateie <.<"oie Opes Bele ete ey ate ere: hea abe cis iwrarefon| vey alsi alatel ciate : 
OQUEREE ole Stinclced COS BRR OOCERICI Eee) (HORSSEOOOG! SRD Cn Ware acetone (ae 
3 18 
SEs Beecher at acs disiietis stand afte 30 31 31 bene 
(OMS S oteicidacld CA ONO GT CREDO EISEES) | enae erate [eieseaet Sei Anica, ate oy 
26 
Ce SEE Cha et 30 31 31 tee 
EZeUG SUM OSs cimial<'s ele ao) <e\2:< aerah a Pvel| ales ote, 3) cebaie bevarara seins feta estaba aves ers 27 
IEAEMESI pans sake fe che) Retna sheets 29 30 30 29 
IPGAEGE Maarte siclacs sos, SOON Te om 28 29 29 28 
leer CR ee » ASIP VS OC VTCAI I Cae 20 30 30 25 
BINS na cieli-- a> Srelfarer aan =i eters, 014 30 31 31 29 
POLaAtoess: LEIS « cc'5 32-26 welerciciss 30 30 30 31 
Sweet Mae seine ck 31 31 31 31 
LECT SS) 298 a ee Hee 30 31 3t 29 
RECUSHESIA teeth sulcus ciel, Stowe sae HE as oii lane aereior | erorc ai 25 
Surubs trees, Or TOSes:)...1:.,... 26-30 Bis) aon oe 30-26 
SDE] Myc seep el Aaa ea ee |e lke SEI heen sie bein era 2 
SELAWDGhineSi| sce sa os ois movthaies 28 28 28 30 
MAG PERINES Wilws s'sicecs oa cies eh «25,0 31 31 31 28 
WRGMIALOESa yGecca teil. eects e's 31 31 31 31 
AUROIDS) 5108 Oo ycRE: SARE SC CRORSA eel (TCL, Wate ee net KOR TREC eee ee a TE 26 
SEM MN aeirslccrd cs ag<'cee cali ss «nada tol wae be hg tolled onstoyis 28-31 
VR Ape ee oat teres lercievalo ia a « Jay] (eater eontotoe 31 EEA MUM eae “ 
Walnuts, (Hn clish).: 660555 cs o. 30 31 31 28 


* Depends on variety. +t Injured at 2 higher if continued 4-6 hours. 
+ Ripe. § Green. 
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BEST TEMPERATURES FOR PRESERVING 
HORTICULTURAL PRODUCTS. 


(FavILLE AND HALL.) 


Temperature, 


Product. Degrees. Package. Time. 
Apples, summer...... 38 to 42 Barrels or boxes. 2 to 4 months. 
Apples, winter... ... 32 tO 35 iy ¥ ‘| 5 to 8 months. 
RG arSy tye cies ee eee tole ie 33 to 38 tf vs 2 to 4 months. 
Reaches maca: pinteiiierct 36 to 38 Crates. 2 to 4 weeks. 
Grapes eeacaaciecn ae 38 to 4o In sawdust,in boxes.| 6 to 8 weeks. 
Bhuimstac eee ae 38 to 4o Crates. 2 to 4 weeks. 
Berries and cherries.. 40 pares boxes. 1 to 3 weeks. 
Bananas ener sece «isle 40 rates. 8 to 12 weeks. 
Lemons, oranges..... 40 te 8 to 12 weeks. 
Piiest raisins asec ac a: 40 Boxes. 8 to 12 weeks. 
Watermelons........ AO) nl WR ar aloteretnts Mis atlate saber atare 3 to 6 weeks. 
Muskmelons ......... TMM i tons soso dootesic Goioicic 2 to 3 weeks. 
Momatoes sesso 38 to 42 Crates. 2to 4 weeks. 
@ucumberse: ec = s- 38 to 4o * 1 to 3 weeks. 
Gelety..-sactneactiece 35 Boxes. RE SOG OER GOO" : 
Granberriresscce eso 34 to 38 Barrels.) |." eeiieeeeristesteneers 
Onions recreate 34 tO 4o RU IRR lope cic Donen os: 
IPOPALOeS een ec eeiee tiers 36 to 40 eS Rene Ol nd| (3 503 tale Aicreprsrets 
Asparagus, cabbage.. 34 Boxes: () 4) 14) Sa eee oes 


THE PRESERVATION OF SOFT FRUITS FOR 
EXHIBITION PURPOSES. 


‘(DEPARTMENT OF AGRICULTURE, Uttawa, Canada.) 


To preservestrawberries, raspberries, and other soft fruits, 
the following mixtures are recommended. The alcohol is 
not necessary except where the bottles will be exposed to 
frost. The chemicals mentioned in the list may be obtained 
at any drugstore. 

General Directions.—Select the finest specimens of the 
fruit both as to form and size. Handle them carefully to 
avoid all bruising, and place them in bottles, arranging the 
specimens so as to show them to the best advantage. Fill 
each bottle to the neck with fruit, then pour on the fluid 
recommended, filling the bottles to within half an inch of 
the stopper so as to entirely cover the fruit. Then place 
the stopper in the bottle and run a little beeswax or paraf- 
fin over the joint to make it air-tight. Tie the stopper 
down with a piece of strong cotton and attach toeach bottle 
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a label containing the following particulars: Name of the 
variety of fruit, name and address of the grower. Write 
also in each case in one corner of the label the letter sug- 
gested to indicate the fluid which has been used. Wrap the 
bottles in paper toexclude the light, and preserve ina cellar 
or other cool place until required for shipment. Strawber- 
ries and raspberies should be cut from the plants or bushes 
with a pair of scissors, leaving a short piece of stem at- 
tached to each. 

FLUID No. 1.—Formalin (formaldehyde), one pound (16 
oz.); water, 44 pounds; alcohol, 5 pints. Allow the mix- 
ture to stand, and should there be any sediment, pour oft 
the clear liquid and filter the remainder through filtering. 
paper. This two-per-cent. solution of formalin has been 
found very useful for preserving strawberries so as to give 
them a natural appearance. 

In each case where this fluid is used, mark F on one 
corner of the label. 

FLuip No. 2.—A solution of boric acid in the proportion 
of two percent. Dissolve one pound of boric (boracic) acid 
in 45 pounds of water, agitate until dissolved, then add 5 
pints of alcohol. If the fluid is not clear, allow it to stand 
and settle, when the clear upper portion may be poured off 
and the remainder filtered. 

In each case where this fluid is used, mark B on one 
corner of the label. 

FLuip No. 3.—A solution: of zinc chlorid in the propor- 
tion of three per cent. Dissolve one-half pound of zinc 
chlorid in 15 pounds of water, agitate until dissolved, then 
add 1% pints of alcohol. Allow the mixture to stand until 
settled, then pour off.the clear fluid and filter the remainder. 

In each case where this fluid is used, mark Z on one 
corner of the label. 

FLuip No. 4.—Sulfurous acid, 1 pint; water, 8 pints; 
alcohol, r pint. Allow the mixture to stand, and should 
there be any Sediment, pour off the clear liquid and filter 
the remainder. 

In each case where this fluid is used, mark S on the 
corner of the label. 
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List of Fruits with the Names of Preservatives to be Used in 
Each Case, 


(Where two fluids are named either may be used, but the first named is preferred.) 


See iets: —Soliog No. 1, form- 

alin. 

Raspberries, Red.—No. 2, boric acid; 
No. 1, formalin. 

Raspberries, White. — No. 4, sulfur- 
ous acid; No. 3, zinc chlorid. 

Raspberries, Black. — No. 2, 
acid. 

Blackberries. — No. 2, 
No. 1, formalin. 

Cherries, Red and B'ack ——-No. 1, 
formalin; No. 2, boric acid. 

Cherries, White.—No. 4, sulfurous 
acid. 

Currants, Red.— No. 
No. 2, boric acid. 

Currants, White.—No. 4, sulfurous 
acid; No. 3, zinc chiorid. 

Currants, Black.—No. 2, boric acid. 

Gooseberries.—No. 1, formalin; No. 
2, boric acid. 


boric 


boric acid; 


1, fermalin; 


Apples, Green and Russet.—No. 3, 
zinc Chiorid. 

Apples, more or less Red.—No. 2, 
boric acid. 

App'es, White and Yellow.—No. 4, 
sulfurous acid. 

Pears, Russet —No. 3, zinc chlorid. 

Pears. Green or Ye. low.—No 4, sul- 
furous acid. 

Plums. dark-co'ored varieties.—No. 
1, forma.in; No. 2, boric acid. 

Plums, Green or Yel!ow.—No. 4, 
sulfurous acid. 

Peaches, Apricots, Nectarives, or 
Quinces.—No. 4, sulfurous acid; 
No. 3, zinc chiorid, 

Grapes, Red or Black.—No. 1, form- 
alin; No. 2, boric acid. 

Grapes, Green or Ye:‘low.—No. 4, 
su.furous acid. 


THE STANDARDS OF THE BALTIMORE CANNED 


_. FG@OODS EXCHANGE. 


(Pa. Dept. of Agriculture.) 


A. FRUITS. 
Apples.—Pared and cored, clear in color; cans to be full of 


fruit, put up in water. 


Blackberries.—Cans to cut out not less than two-thirds full 
after draining; fruit to be sound, put up in water. 

Cherries, White Wax.—Cans to be full of fruit, free of specks 
and decay, put up in not less than ten degrees of cold cane-sugar 


syrup. 


Cherries, Red.—Cans full of.fruit, free of specks or decay, 


put up in water. 


Gooseberries.—Cans to cut out not less than two-thirds full 
after draining; fruit unripe and uncapped; put up in water. 

Egg Plums and Green Gages.—Cans full, whole fruit, free from 
reddish color or specks, put up in not less than ten degrees of 


cold cane-sugar syrup. 


Peaches.—Cans full, fruit good size, evenly pared, cut in half 
pieces, put up in not less than ten degrees of cold cane-sugar 


syrup. 


Pie Peaches.—Cans full, fruit sound, unpared, cut in half pieces, 


put up in water. 


Pears. Bartlett.—Cans full, fruit white and clear, pared, cut in 
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half or quarter pieces, put up in not less than ten degrees of 
cold cane-sugar syrup. 

Pears, Bell or Duchess.—Cans full, fruit pared, cut in half or 
quarter pieces, put up in not less than ten degrees of cold cane- 
sugar syrup. 

Pineapples.—Cans full, fruit sound and carefully pared, slices 
laid in evenly, put up in not less than ten degrees of cold cane- 
sugar syrup. 

Plums and Damsons.—Cans full, sound fruit, put up in water. 

Quinces.—Cans full, fruit pared and cored, cut in half or 
quarter pieces, put up in not less than ten degrees of cold cane- 
sugar syrup. 

Raspberries.—Cans to cut out not less than two-thirds full and 
after draining, fruit to be sound, put up in not less than ten 
degrees of cold cane-sugar syrup. 

Strawberries—Cans to cut out after draining not less than 
half full of fruit, which shall be sound, and not of the variety 
known as seedlings, put up in not less than ten degrees of cold 
cane-sugar syrup. 

Whortleberries.—Cans full, fruit to be sound, put up in water. 


B. VEGETABLES. 


Lima Beans.—Cans full of green beans, clear liquor. 

String Beans.—Cans full, beans young and tender and care- 
fully strung, packed during growing season. 

Corn.—Sweet corn only to be used from the cob while young 
and tender, cans to cut out full of corn. 

Peas.—Cans full of young and tender peas, free of yellow or 
black eyes, clear liquor. 

Pumpkin.—To be solid packed as possible, free from lumps 
and of good color. 

Succotash.—Cans to be full of green corn and green lima beans. 

Tomatoes.—Cans to be reasonably solid, of good, ripe fruit, 
cold packed. 


STANDARD SIZES FOR CANS. 


Diameter. Height. | Diameter. Height. 
ING Th Cans)... 2} in. Ae in: No. 6 Cans, twice the quantity of 
ING 542) GANS: weccks 318 ‘‘ Aye ‘S No. 3. 
43“ No. 10 Cans..... 6; in. 7 in. 
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VI. SEEDS. 


SEED-TESTING FOR THE FARMER. 
By the late Gi-sert H. Hicks, of U. S. Department of Agriculture.* 


Not less important than good soil and suitable cultivation 
is seed of the best obtainable quality. In no feature of 
farm practice is niggardly economy or lack of proper atten- 
tion more productive of disappointment and loss than in 
the failure to provide proper seed for sowing. The market 
gardener is fully alive to this fact, and makes the purchase 
of desirable seed his foremost care. He wants not only 
seed which will grow, but also that which will produce an 
even stand and yield a large crop of the very best vegetables. 
The matter of paying a few cents or even a dollar extra 
per pound is to him of no significance, since he knows by 
long experience that the increased value of his crop will 
far outweigh the extra cost of the seed. 

With many farmers this care in the selection of seed is 
often lacking. Frequently the land is all tilled and ready 
for sowing before the seed is bought. It is then too late 
to give it a careful preliminary test, even if the owner de- 
sired to do so. This results very often in a poor stand, 
perhaps in a failure of the crop, or in the scattering of 
hordes of weeds all over the farm, which usurp the place 
of the cultivated plants, and cost infinite trouble in their 
eradication. This is especially noticeable in the case of 
the clovers, grasses, and other forage plants. No matter 
how poor the seed turns out to be, after once sown it is too 
late to secure any redress from the seedsman. Besides, 
there are very few places in this country where one can 
get seed tested in order that its real value may be ascer- 
tained before sowing. It becomes, then, a matter of great 
importance to the farmer to provide himself with some 
simple but efficient means for testing his seed before it is 
sown. 

All seed which is to be used for spring sowing should be 
procured whenever possible in the previous fall or winter. 


* Revised by A. J. Pieters, late Botanist in Charge of Seed and Plant Intro- 
duction, U. S. Department of Agriculture. 
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The long winter months will give ample opportunity for 
close examination of the seed, and if any of it be found of 
inferior quality, as will not infrequently prove to be the case, 
there will be plenty of time to replace it with a desirable 
article. In all cases seed should be bought of the most re- 
liable seedsmen. In many instances it will pay to get seed 
from the large dealers, as they have first-class opportu- 
nities for handling the very best seed in the country. The 
extra cost for carriage will be a small item compared with 
the chance for obtaining good seed. 

No matter from what source the seed is obtained, nor 
how reliable the dealer, every farmer should test each lot 
of seed he expects to plant. Besides learning its quality, 
he will often obtain valuable information concerning the 
depth, temperature, and amount of moisture needed, etc. 
Furthermore, if the seed fails to come up well, the planter 
will have some intelligent data for ascertaining the reason, 
and will not be obliged to depend entirely upon the state- 
ment of seed catalogues, which convey the impression that 
failure to germinate is more likely to be the fault of the 
outdoor conditions than of the seed itself. 

Good seed is marked by three characteristics : purity— 
or freedom from foreign matter, whether seeds of weeds 
or other plants; vztality—or capacity for sprouting under 
favorable conditions; and genuineness—or trueness to 
name. If any of these qualities be lacking, the seed is un- 
worthy of general trial. 

Purity.—Most vegetable seeds, especially if grown in 
America, are quite free from admixture. Seed of the cab- 
bage family, however, if grown abroad, and sometimes 
that of American origin, may contain a mixture of wild 
mustard or similar seed, often so near like the good seed 
as to be almost indistinguishable from it. 

Clover and grass seed is very likely to contain more or 
less seed of noxious weeds or inferior grasses ; hence a 
careful purity test is necessaryin such cases. Hairy vetch 
and other leguminous forage seeds, excepting the clovers, 
generally come from Europe and are frequently impure. 
Often it will require considerable care to detect impurities 
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in the seeds of forage plants, and in case of any doubt 
samples of such seed should be sent to the nearest experi- 
ment station or to the Department of Agriculture for ex- 
amination. 

Purity tests are usually made by weighing out a few 
ounces of seed -which has been well stirred up so as to 
make the sample uniform. This seed is placed upon a 
pane of glass under which is a piece of light-colored paper, 
and the sample is carefully gone over seed by seed witha 
small forceps until all the impurities are separated out. 
After again weighing, the percentage of impurity is easily 
obtained. If the impurity consists of chaff or dirt, the loss 
will consist only in paying for something which. will not 
grow. This will render necessary the sowing of more than 
the usual amount of seed tothe acre. If weed seeds are 
present, there will be greater or less loss according to the 
character of the weeds. Such seeds as Canada thistle, 
dodder, Russian thistle, chess, wild mustard, cockle, plan- 
tain, black medic, daisy, penny-cress, wild carrot, wild 
oats, and a few others, are serious pests. Every farmer 
should be able to recognize these weed seeds, and avoid all 
seed which contains any of them even in small amounts. 
He should also be familiar with the ordinary grass seeds of 
trade, such as June grass, orchard grass, the common fes- 
cues, red top, tall meadow oat grass, etc. Grass-seed 
mixtures almost invariably contain a large proportion of 
seed of inferior, if not worthless, species, dirt, and chaff, 
and should be avoided. It is much better to find out what 
grasses are adapted to one’s fields or pastures and to buy 
such seed separately, mixing it at home. 

If scales are not at hand, the amount of pure seed ina 
given sample can be approximately learned by placing the 
pure seed ina small bottle with the impurities in another 


bottle of similar shape and size. The names of the foreign 


seeds may be learned from some botanist or experiment 
Sstation.* 


* The following standards of purity are adopted by the U. S. Depart- 
ment of Agriculture: 
Asparagus, beans, buckwheat, cabbage, cauliflower, celery, 
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After determining the per cent of pure seed in a sample, 
the germinative ability should be ascertained. Thisis even 
more important. One can judge fairly well of the purity 
of seed by a casual inspection, but no one can tell by its 
looks whether a seed is capable of sprouting or not. Con- 
sidering the great amount of labor and expense involved, 
it is surprising that so few farmers test their vegetable and 
field seeds before they are sown. 

Even fresh seed is sometimes incapable of germination 
through improper care in harvesting or cleaning. Nor 
can fresh seed be told by its appearance with certainty. 
Add to this the fact that old seed is frequently offered for 
sale, and there is no lack of reason for testing the sprout- 
ing capacity of the seed one intends to sow. 

If the heat and moisture are properly controlled, seed- 
testing will be found a very simple matter. Seventy to 
eighty degrees Fahrenheit must be maintained during the 
day, with a fall of not more than twenty degrees at night, 
and the seed must be kept constantly damp, but not wet. 
A good plan is to plant a hundred seeds of average quality 
—that is, an average number of large, small, plump, and 
shrivelled ones, etc.—in moist soil in a box or ina small 
flower-pot which is set inside of a large pot also containing 
soil. Water as needed is added from time to time in the 
larger pot and the whole is kept covered so as to prevent 
evaporation and sudden cooling. When the seeds begin 
to come up, the pots should beexposed to the light. After 
about two weeks for most seeds the seedlings are counted 
and the percentage of sprouts ascertained. If the soil has 
been previously heated to kill all weed seeds, and proper 
precautions have been taken, such a test will give a good 
indication of the value of the seed. To make sure, a dupli- 


collards, Indian corn, cow pea, cucumber, eggplant, lettuce, 
melon, millet (common and pearl), oats, okra, onion, peas, 
pumpkin, radish, rutabaga, salsify, squash, tomato, ae 


WELch(UAIY NO soe sah) wees aeut . 99 per cent, 
Alfalfa, beets, crimson pave ee Hawai cotton, ee corn, 

Paasleye eiiae tits Le. Hotes Sree Senate SLAs Hat grape en a ee OS init ce 
LETPAS OD) AS SOs ES 4 pa a oe ae et oe eS Re O72) bo haase 


Hungarian brome grass, carrot, white clover, algice CIGVET igs) | “8? hes 
MONE PEASS. POA COMPLESSA). sYieisiecs ce. ccc se vais Sela hics Senco cee: oat ad 
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cate lot of one hundred seeds should be tested at the same 
time under the same conditions and the results compared. 
If the variation exceeds ten per cent, the tests should be 
repeated until the source of error is discovered. Grasses 
and very fine seed will require more care than other kinds. 
Such seed should be barely covered with soil, while in all 
cases too deep planting must be avoided. In testing grass 
seeds, except timothy, care must be taken that the heavier 
chaff, which looks like good seed, but does not contain a 
grain, is not counted with the good seed. Every seed 
should be gently pressed with the finger-nail or with a 
small penknife to determine whether or not it contains a 
grain. The chaff should count as impurity, but should not 
be tested for germination. Some hard-coated seeds may 
be soaked a few hours in warm water, but as a usual thing 
it is better not to do so. 

Seeds of clovers and most vegetables can be easily ger- 
minated between two folds of damp flannel cloth placed be- 
tween two plates. Such tests permit frequent inspection 
of the seed, which should be thrown away as fast as it 
germinates, count being kept of the same. Damp blotters, 
porous dishes, and various kinds of especially prepared 
germinating apparatus are sometimes used in seed-testing. 
The amount of moisture to be given varies greatly with 
the variety of seed and can be best learned by experience. 
In general, quick-sprouting seeds, like clover, cabbage, 
radish, etc., will stand more moisture than those varieties 
which sprout more slowly. ' 

To make sure of the vitality of seed it is better to test it 
in the soil, as previously suggested, and also by the cloth 
or plate method. Soil tests should be continued a few days 
longer than those made between cloth or blotters. There 
is considerable difference of opinion as to the standards of 
germination to which first-class seed should attain. Those 
in use at present by the U. S. Department of Agriculture 
are given in the first table on page 109. While first-class 
seeds should reach the standards referred to, it may be said 
that seed which falls as much as ten per cent below them 
need not be rejected as bad. 


a ee Se ee ee ee ee 
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TABLE OF GERMINATION STANDARDS. 
(U. S. Dept. of Agriculture.) 


Seed. Seed. Seed. 
INSpaTaAPUS .. ...: 85 |\Cucumber’. 2 22.5 Gon Ota taasens wets a's GO 
Beans bush. .:..: Semes-plant Uissessa| Sou|OnIOMei a eacace os 385 

a Wg pre ae Be EMdive ys vos ve. o4 ||Parsley....... em 
PRR E teeta, ta ase ste: 150||Gherkin ... ... Bie It 2h || PAL SIULPsiaye) 01s </s1ere/= .| 75 
Borecole .. ......} 95||Grasses: < Beasinacnciae eiahureiccwe 08 
ereccol;.. 23.5: ..- Bu Canada BIUe\: ...5|, 50 |}/PCPPer [ss a... sx 85 
Brussels sprouts.. | 95 Fow! meadow. ist \isie tty ©) S10 eee ae go 
Buckwheat........ gail *ohnsonts..., ” 7 5t || EReUCHTS Ine ys teres tele oe 95 
WADDARE onc) Sas. 95 Hungarian brome! 80 RADE Hoa ee ote 95 
MATOS CRP a5 eels 5 = 85 Kentucky blue. .| 50 ||Rhubarb ..... .. | 85 
Cauliflower........ 85 Meadow fescue..| 80 Rutabaga..... Sales 
RBCIEGIAG eet ooo 0s. 65) paOnchardy seh aac Boy ||Salsity wees se. eee 83 
MBGLETY) Vas vac ve) isaie 65 Texas bluee sa. a. so ||Sorghum.,...... ..} go 
IBINGORY 2. Mew 2%: 85 Timothy 2. gan |||(Spinache.- ties.) 6. 89 
Clover, alfalfa... qo) afr Conn ans.e cea. go NOpurry <2 30 Repel lateye: 

alsike. . -| 80]|Kohl-rabi...... Aden cor HISCREC ASA sma msar go 

a itelo ee AGmane go||Leek..... ae onic arielel POS] || SUMMOWER- 2talois 121110 

ee seaumlare 6 8ll toys MPP emtuiteren So Seer manne Gon |(dhobaccor. ss neeenice 88 

Pate WWE? «0° 80 ||Lupin, yellow... ..| 90 ||Tomato........... go 
MeollardSes 2.033. 6s 95 Melon ..... Se POOR Maurie ease 95 
MMU Pe och ete vic sis go || Millet, common.... go ||Vetch, hairy....... go 
AGOREO 05,800... go SS Oe peanlie a. 2|090"|| WReateten es: one on OS 
MEOW DOA. cos oic eases Bol Mustardee. ves: se 95 
METESS. Sete cise bee's < s OMIM AUS eee gees cea go 


NUMBER, WEIGHT, COST OF GRASS SEEDS, AND 
AMOUNT TO SOW PER ACRE. 
(Yearbook U. S. Dept. of Agriculture ) 


[Columns 1, 2, 3, and 4 are compiled from “ The Best Forage Plants,”’ by 
Stebler and Schroeter. The figures in column 5 are obtained by multi- 
plying the amount of standard quality of seed required (col. 2) by the retail 
price quoted in N. Y. catalogues. The weight of 10,000,000 grains (col. 6) 
is ee ta by dividing this quantity by the number of seeds in one pound 
(col. 1) 


(x) ‘ (2) ‘ Gy | @ | GEAK@ 
ay gas jZ283 ob 
Name. wh ® [ootFiovon! of Dg lu 82 
OOM |Sretlsue evtayh || COM ellie) Mok Te 
H oO ied Pome peewee ebay Peon 
reg ie Et 5 gSO=) oe [ea [ass 
: Be [25 sens 8 Fe lon lses 
Z ZOola = |e Se = 5 oS 
1|Redtop (Agrostis alba) ...| 603,000] 9.7 7.00 | 8-32 |$r.45| 16.58 
2iReed canary grass (Pha- 
laris arundinacea).... ...| 660,000] 21.0 12.00 |44-48 | 7.35] 15.15 
3|Smooth-stalked meadow 
grass (Poa pratensis) .. |2.400,c00] 17.5 8.40 |12-20| 2.10] 4.17 
4|Rough-stalked meadow " 
grass (Poa trivialis) ..... |3,000,000]° 1 5 8.75 |11-17 | 4.88] 3.33 
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NUMBER, WEIGHT, COST OF GRASS SEEDS, AND 
AMOUNT TO SOW PER ACRE— Continued. 


(x) (2) (3) (4) | Gs) | © 
soleus See 
Srna NES [NY yD nee Be @ 
Name. 68H |SVEE|SEOM! 8a] Og ly em 
. Oy 2 oO Sa oOo SP ee he Wale, or 
Bee (Cann aelE55-5, SG l|Sctlecs 
S$ Bsa ee apsh|eeayeaert fle tL Os 
dao 5 Geos oe lee lace 
Z Bee. | 6 a8 el BSS) S Se ocasie ee 
NSO) lat je2 d| Ea }o ies 
5|Sheep’s fescue (Festuca 

OVID A)s eo nice Ota seaone: 680,000] 28.0 12.60 )10-15 |$4.20] 14.85 

6| Various-leaved fescue (Fes- 

tuca heterophylla) .. ... 400,000] 33-5 LOMSON rte cues 8.38} 25.00 

7|\Creeping fescue (Festuca 

rubra) :... 600,000} 42.5 13.00 ;10-15 | 8.50! 16.67 

| Awnless brome grass (Bro- 

MUSMN|SHMANS Aerie 137,000! 440 35-60 | 10-14 | 8.80] 72.99 

g| Perennial rye grass(Lolium 

PEGENDO Nie coc aiets «5:5 336,800] 55.0 38.50 |18-30 | 4.95] 29.70 
to|Italian rye grass (Lolium 

RCAC) eee ne cae 285,000] 48.5 32.40 |12-24 | 3.56] 35.10 
11jOrchard grass (Dactylis 

SlOMerAA eee ae 579;500|| 5.00 m|k sceeae 12-16 | 5.60] 17.25 
1z| Meadow fescue (Festuca 

Pratensis)isen ws see 315,200)" 520m ean. 12-26 | 7.80] 31.42 
13|Meadow oat grass (Arrhe- 

natherum avenaceum).. 159,000} 70.0 34.30 10 6|12.60| 62.89 
14| Yellow oat grass (Trisetum 

flavescens) .. 2,045,000} 29.0 4-64 | 5-5 |24.65| 4.89 
1s5|Velvet grass (Holcus lana- 

CUS) oo hasie oasceeuanctenete 5 -/1,304,000| 22.6 8.80 6.5 | 4.40] 7-66 
16| Timothy (Phleum pratense))1,170,500| 16.0 14.00 | 48 || resol Se54 
17|Meadow foxtail (Alopecu- 

TUS) pratensis), cee. 907,000] 23.0 6.21 6) | )6.2n) roo 
18|Vernal grass (Anthoxan- 

thum odoratum),........ 924,000] 30.0 7GO) || eee 15.00] 10 82 
19|Crested dog’s tail (Cynosu- 

RUSICHISCALUS) @ cence snore 1,127,000] 25.0 13-50 20-32 | 7.50] 8.87 
2o/Alsike clover (Trifolium | 

ny Driciaimaase ree ee 707,000| 12.3 9.00 Q4-100| 1.60] 14.14 
21\Sainfoin (Onobrychis  sa- | 

bivalents 42 22,500] 78.0% | 60.84*| 40 | 6.25/444 44 
22|Red clover (Trifolium pra- 

tense). 279,000] 18.0 15.84 64 2.50] 35.84 
23| White clover ‘(Trifolium 

repens) . 740,000] 10.5 7.50 63 2.94] 13.51 
24|Common kid ney ‘vetch (An- 

thyllus vulneraria) ...... 154,000] 17.5 15.00 60-64 | 4.58) 67.15 
25|Alfalfa, or lucern (Medi- 

cago sativa) . 209,500| 25.0 22.00 61-63 | 3.25] 48.56 
26 Trefoil (Medicago lupulina) 328,000] 18.0 14.75 64-66 | 2.16} 30.48 
27|Bird’s-foot trefoil (Lotus 

corniculatus) suet a meee 375,000] I1.0 4-67 | 60 | 4.40] 26.66 
28|Officinal goat’s rue (Galega 

Omicinalis)= sree ee 62,000] 22.0 6190! eee eee 4-.14|161.29 


* Unshelled. 


SEEDS, 1 | 


NOTES ON ADAPTABILITY AND USES OF PRE- 
CEDING GRASSES AND CLOVERS. 


No. 1. Requires moist climate or dampsoil. Best propa- 
gated by transplanting small turf cuttings in autumn. 
Valuable for late pasturage or lawns in the New England 
and Middle States. Use 5-10 per cent in mixtures. 

No. 2. Adapted to stiff, wet lands and flooded fields. 
Requires moisture. Valuable hay when cut young, and 
well suited for binding loose banks near running water or 
for forming a firm sod on marshy ground. 

No. 3. Grows best on strongly calcareous soils. Well 
adapted for pasture, and makes a good bottom grass for 
meadows. An excellent lawn grass. 

No. 4. Should be sown only on moist, fertile, and shel- 
tered soils in mixtures. 

No. 5. Light, dry soils, especially those which are poor, 
shallow, and silicious. Valuable bottom grass and for sheep 
pastures. Sown only in mixtures. 

No. 6. Best on moist, low lands containing humus and 
sandy loams. Withstands drought; useful in pasture; un- 
important for hay. Alone it makes no continuous turf. 

No. 7. Valuable pasture or bottom grass. Withstands 
drought; endures both cold and shade. On poor land, es- 
pecially moist sands and railway banks, serves to bind the 
soil. Product small. 

No. 8. Valuable for light soils, especially in regions sub- 
ject to extremes of heat or long periods of drought. Used 
alone or in mixtures for permanent meadows and pastures. 

No. 9. Excellent and lasting pasture grass for heavy soils 
in moist, cool climates. On light, dry soils disappears after 
the second year. Rareiy sown alone. 

No. 10. Excellent for rich and rather moist lands. Re- 
garded in Europe as one of the best for hay. Lasts oniy 
two or three years. 

No. 11. Grows well on any soil, excepting that which is 
very wet; withstands shade. Affords a large amount of 
aftermath. Valuable alike for hay and pasturage. 

No. 12. Thrives in either dry or wet soils. Valuable hay 
or pasture grass. 
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No. 13. Thrives on moist, loamy sands or light clays 
which are not too moist, and marls. Spring most favorable 
seed-time. Valuable in the South for hay and winter 
pasture. 

No. 14. Valuable for temporary or permanent pastures. 
Thrives on marly or calcareous soil, in all light land rich in 
humus. 

No. 15. Sometimes sown on light, thin soils unsuited 
for more valuable sorts. Rarely used excepting in mix- 
tures. 

No. 16. Best known and most extensively cultivated for 
hay. Sown alone or mixed with redtop or clover. Suc- 
ceeds best on moist loams or clays. On dry ground the 
yield is light. 

No. 17. Endurescold. Likes strong soil, stiff loam, or 
clay. One of the best grasses for land under irrigation. 
Very early. Twoto four pounds in mixtures for permanent 
pastures. 

No. 18. Grows on almost any kind of soil; sown only in 
mixtures, I to 2 pounds, with permanent pasture or meadow 
grasses. 

No. 19. Especially adapted for loams, light clays, marls, 
and moist, loamy sands. Moist climates are most suitable. 
Withstands drought and thrives well in shade. Nutritive 
value high. Used in mixtures to form bottom grass either 
in pasture or hay. 

No. 20. Grows on strongest clay or peaty soil; peculiarly 
adapted to damp ground. Bears heavy frosts without 
injury. Sown in August or February. 

No. 21. Requires good and open subsoil, free from water, 
Sown alone, from end of March to beginning of May. 

No 22. Succeeds best in rich, loamy soil, on good clays, 
and on soils of an alluvial nature. A standard fodder 
plant. 

No. 23. Thrives on mellow land containing lime, and on 
all soils rich in humus. Resists drought. Generally used 
in mixtures for pastures or lawns. 

No. 24. Cultivated for grazing; on warm soils, if manured 
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and of proper depth. Hardy; resists drought. Sheep, 
_ goats, and horned cattle eat it greedily. 
_ No. 25. Grows well on any calcareous soil having a per- 
_ meable subsoil. Especially adapted to the warm and dry 
_ regions of the West and Southwest. Requires irrigation. 
No. 26. Any soil containing sufficient moisture and lime 
is suitable. Most successful on clay marls. Cultivated 
_ only where the better kinds of clover cannot be grown. 
No. 27. Thrives on dry or moist, sandy or clayey soils. 
_ Well suited to dry lands at high elevations, though poor. 
No. 28. Excellent fodder plant for warm, sheltered situ- 
ations. Thrives only in deep soil, and when subsoil is not 
wet. 


VITALITY OF SEEDS IF PROPERLY KEPT. 
(McKeErrow.) 


BPPGIUETISS « 6.0) snus 5 0% 5 years Wiiteate:)) vie! nets 2 years 
MEADS ae cscs cceees. Ben ae Buckwheat. 2, sisjev. Britis 


Mseans........ pee Oe. Btn <8 1S Sn ERR ate 
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SEEDSMEN’S CUSTOMARY WEIGHTS PER BUSHEL OF 


SEEDS. 
Pounds 
Kind of Seed. per 
Bushel. 
ANP Rae oct See gener pees 60 
Amiber Gane ohae ae aac 45-60 
Bent grass: 
(Greepiner she yes wee ene Gee IO—20 
RiodewWMslands ie Jeon IO-15 
Bermuda, anasse ae eee 24-3 
Bird’s-foot clover........ 60 
Bitter MVEEC lisence ls se istalsets 60 
Blue grass: 
Canadarap etic shee 14-20 
Kentucky, tue etee eee 14-30 
TEXAS eee aiate esis che eve tes 14 
Iheoraral! [oeenel:: SW noe Saeee 50-60 
Brome, awnless......... IO-I4 
IBTOOMVPCOMMMsresyet-reverthe ss 45-60 
Bur clover: 
AHS ete tetris eetecalore cere, 60 
Wanihiwillledicy Bentsen. co: 8-10 
SPOtLEde cre yates wie wletts 60 
Castor beatin ee cle 40-60 
Clover: 
INTGHKG fence ie tele tic ceeds 60 
Crimson? see fee Sere oe 60 
Big y phiatlssiexce cls aces 60 
Wizyaahanoiny. 4 Ao an Aooe 60 
Once a RO ENG Sar tO 60 
Wildes cette 5 cee eeereiets 60 
Cow peads selec ciel 56-60 
(Crestedidogisttaileenienee 14-30 
escue: 
Le Khia eee RE ae niche: 12-16 
Meadows «cen note: 14-24 
Rees aie swine sweeten vers I2-15 
SHeSDsSe ya ste see peek 12-16 
eDanlles kee eae ere te rere 14-24 
Various leaved........ 14-18 
ENT ait OC Aa cieeecal's ore usnee teeron 50-60 
RSE, Napral ener etloc lontuet ore tehemetens 48-56 
lakeroohs haidiqio aes OOa 0 Go. 40-60 
Japan clover: 
Fail eG parse vereratenereneiae 60 
iGhananoblest ss S55 3-5 doo sels 18-25 
Johmsonesrass. tee eeioee 14-28 
leiiheetongats Guages Gio ace 50-60 
]b (craic ihe eras Aa seats, Grae 60 
Witpine swinttes< cian sees 50-60 
Meadow foxtail.........-. 7-14 
ero grass: 
Sig ea he anal eae td II-I4 
Roueh Stallkediaeaarisee 14-20 
Bas ee ee eleiietcn ice 14-24 


(E. BRowNn.) 


Kind of Seed. 


Millet: 


German. 


Peairl23 osc ieee 


Tall. .& che cee eee 


Orangecaties -14) see 

Orchardarassh eee eee 

Pea: 
Field 


Peanut. 2.2/ so sn eee 


o) ce! 0 "ee alie.s «ih (9) i 


Soy beany. | eae eee 
Spelt: 3.0. Wo eee 


Sweet clover: 
Hulled ti) Se eee 
Sweet corn (acc. to var.). 
Sweet vernal, perennial. . 
Teosinte, so. ee eee 
Timothy..0 «Soe 


Vetch: 


Sprine ins 4b 
Water grass, large...... 
Wild rice: 35. Sa wieoee 
Yellow trefoil. 


Pounds 


per 
Bushel. ! 
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WEIGHT AND SIZE OF GARDEN SEEDS. 


(VILMORIN. ) 
Wt.ofa, No. of Wt. ofay No. of 
Qt. of | Seeds Qt. of | Seeds 
Name. Seeds, ina Name. Seeds, ina 
Oz. Grain. Oz. Grain. 
PATMISGore iat dels’ IME 7] ne eek ee ae sn 21.4 26 
Asparagus bean .| 290.9 32-42 || Lettuce. ..: 3... 16.7 52 
Sera SAAS eee 24.3 * 5 Ma IZeR rR Sha 24.0 t2-3 
TEASYET ah ce anaes a 90.7 2 Muskmelon..... I4.0 4 
Borecole........ 27,2 19 Mustard, black.. 26.2 45 
IBTOCCOIT oso e63. i 27.2 24 white . 20.1 13 
Cabbage: ......: 27.2 19 Nasturtium, tall.}| 13.2 T4-5 
Caraway TOMS 23 dwatiale, 23). I 
Carrot: Oleraes swiaer ese 24.1 |t10-12 
With spines. .. O.3 45 Onionees ee ae 19.4 16 
Without spines} 14.0 62 Pears ae lays: 27.2—-31.1| T1-4 
Cauliflower. .... 27.2 24 gray or field.}26.4—31.1| 13-5 
Weleryon. sj'ecees 18.6 162 Canis st-ccmsae LG 1-2 
Mehacory... 22. -* rs.5 45 Reppet vera oc. tty a Io 
Cress, American..} 21.0 62 Rump kane erence 0.7 T2 
com. garden| 28.4 20 Purslanes). ao. 94 23.7 162 
Cucumber,com..}| 10.4 2 Radisht,.). aac: 27.2 8 
globe..]| 109.4 6 18a ilove O}-iseis ben c 3.1-4.7 B 
snake. E75 3 SENNA ES Boe moe 8.90 6 
LD UIE Sake ea eee Tie 7 58 Spilnmachee esis 19.8 7 
Beeplant. 2... 2. 19.4 16 SGUASM ek orere cure 16.7 6 
TBYS EN (o8 Baar 5 Se i3.2 30 Momato. ei) se DTS 7 19-26 
Gourds, fancy. ..| 17.5 I AD sbmaths)s nes cog oe 26.0 20 
SEG. ale Abe eee 0.7 13 Watermelon. . 17.9 +3-4 
Kohirabi. és... 27.2 ae) 
* In 100 grains. 7 In 10 grains. 


AVERAGE TIME REQUIRED FOR GARDEN 
SEEDS TO GERMINATE. (BalrLey.) 


Name. Days. Name. Days. Name. Days. 
rear ilon ee. shee H— nO HlCOniM sy... me 2 5-8 IPG irsraleys, Gent 10-20 
SSC Th Aye ene 4-10 || Cucumber.....| 6-10 || Pepper. ...... 0-13 
Wabbape...... 6-10 || Endive....;... STO) || lelveaG asian secre ote 3-6 
Matrot. 3660... reo—nS) || lettuce. . on. . 6-8 SHUM bibee Coa 4-12 
Cauliflower. 6=ro" ||} Onion), 2 oe 4... - FAeay ||\l Abronaatendel-yr isan ee - 6-12 
elery... 0.52: M2 Ovrilil ee aiae fs, kat oc, - 6=ro || Turnip... Mi. - 4-8 


YIELD OF SEEDS FROM AN ACRE. (Batrey.) 
Yield Seedsmen 


Good Maximum would Figure in 
( Le (eee Making Contracts 
Wheat). Wheat). es rates uae 

DS Ier te ste cee wel ays es 600 lbs. 1500 lbs. 500 lbs. 
Cabbage (2 years)..... 250 800 200 
MTeTIMbDeT 6 sec eS... I50 700 100 
Maskmelon.) ..1...... 5. 125 600 100 
MEPS NS ss oid: kg ain ihe 900 2800 800 
maasn. winter: ....... 100 400 100 

sa SUMMer |... 5. 100 700 100 
Syeeh COM... io. ees a. 1000-2500 2500-4000 800-2000 

(acc. to var.) 

RSTO curb sis csaysea cies 2c 100 400 I0o 


Watermelon.......... I50 1000 100 
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VIII. ENEMIES OF FARM *CROPS. 


TREATMENTS FOR INJURIOUS INSECTS AND 
FUNGUS DISEASES OF PLANTS. 


By the late Prof. E.S. Gorr, of Wisconsin Experiment Station. 


The value of the following treatments for preventing injury 
to crops from insects and fungus diseases has been proved by 
abundant experience. It is essential that the treatments be 
given promptly and thoroughly. In the case of fungus dis- 
eases, it is generally essential that the applications be made 
before the disease appears, since they are preventive, rather than 
curative. Zhe treatments considered most important are printed 
im italics. As arule, those not so printed need be given only 
in seasons or localities in which the attack is serious.* 


Formulas. 


No. 1. Bordeaux Mixture.—Place4 pounds of copper sulfate 
in acloth sack and suspend this over night in a wood vessel 
containing 4 gallons of water, immersing the sack. Inanother 
wood vessel slake 6 pounds of fresh lime inas many gallons of 
water. When the lime iscool, pour it and the copper sulfate 
solution into a barrel and add enough water to make 45 gallons. 
Apply at once with a force-pump, with spraying nozzle, stir- 
ring frequently during the application. 

No. 2. Ammoniacal Copper Carbonate.—Dissolve I ounce of 
copper carbonate in 3 pints of strong ammonia and add this 
solution to 25 gallons of water. Apply as in No.1. No stir- 
ring is required. 

No. 3. Copper Sulfate Selution.—Dissolve, as directed in No. 
I, I pound of copper sulfate in 15 gallons of water. -Apply 
as in No 2. 

No. 4. Stir 4 ounces of Paris green in 40 gallons of water, 
and add 4 pound of fresh lime, slaked in 2 quarts of hot 
water. Apply asin No. I. 

No. 5. Bordeaux Mixture (No. 1), with Parts green added at 
the rate of I ounce to Io gallons. Apply as in No. 1. 


* The following scheme for treating crops is after a plan published by 
the late Mr. E. G. Lodemann of Cornell University, in Trans. N. Y, State 
Agricultural Society for 1893, pp. 176-179. 
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No. 6. London purple, 4 ounces, very thoroughly mixed with 
25 pounds of /and plaster. Apply with a sprinkling-box. 

No. 7. Mix 1 ounce of fresh powdered white hellebore in 3 
gallons of water. Apply at once with force-pump or sprinkling 
pot. 

No. 8. Kerosene Emulsion.—Dissolve + pound hard, or I 
quart of soft soap in 2 quarts of boiling water; place I pint 
of kerosene in a tin can; pour the boiling-hot solution into 
this, cork, and shake rapidly for 1 minute. Before using, 
dilute with its own bulk of warm soft-water. Apply as in 
No. 2: 

No. 9. Mix 1 pound of fresh /yrethrum powder with an 
equal bulk of air-slaked lime in a bottle or tin can; cork 
tightly and leave 24 hours before use. Apply in still air, 
with sprinkling-box or powder-bellows. 

No. 10. Air-slaked lime applied with a sprinkling-box. 

No. 11. Cut small cards from thin tarred paper, slit one side 
to the centre, and make a short cross-cut near the end of the 
slit, as in drawing. 


Bases , 


No. 12. Corrosive Sublimate Solution.—Dissplve 2} ounces 
of corrosive sublimate in 2 gallons of hot water, and pour 
this solution into 15 gailons of cold water. Use wood, 
earthen, or glass vessels. For potato scab the formaldehyd 
treatment is preferable (see p. 107). 

No. 13. Potasstum Sulfid Solution.—Dissolve } ounce of 
potassium sulfid (liver of sulfur, sulfuret of potassium) 
in I quart of warm (not hot) water, and add this solution to 
3 quarts of cold water. Apply as in No. 2. 
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A CHEAP ORCHARD-SPRAYING OUTFIT. 
(U.S. Dept. of Agriculture.) 


Spraying to control various insect pests, particularly those 
of the orchard and garden, has reached so satisfactory and 
inexpensive a basis that it is recognized by every progres- 
sive farmer as a nec- 
essary feature of the 
year’s operations, and 
in the case of the apple, 
pear, and plum crops 
the omission of such 
treatment means seri- 
ous loss. The conse- 
quent demand for 
spraying apparatus has 
been met by caljethe 
leading pump manu fac- 
turers of this country, 
and ready-fitted appa- 
ratus, consisting of 
pump, spray tank or 
barrel, and nozzle with 
hose, are on the market 


in numerous styles and 
at prices ranging from 
$20 upward. The cost of a spraying outfit for orchard 
work may, however, be considerably reduced by purchasing 
merely the pump and fixtures, and mounting them at home 
on a strong barrel. An apparatus of this sort, representing 
a style that has proven very satisfactory in practical ex- 
perience, is illustrated in the accompanying figure. It is 
merely a strong pump with an air-chamber to give a steady 
stream, provided with two discharge hose-pipes. One of 
these enters the barrel and keeps the water agitated and 
the poison thoroughly intermixed, and the other and longer 
one is the spraying hose and terminates in the nozzle. The 
spraying-hose should be about 20 feet long, and may be 
fastened to a light pole. preferably of bamboo, to assist in 


Orchard-spraying Apparatus. 
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directing the spray. The nozzle should be capable of 
breaking the water up into a fine mist spray, so as to wet 
the plant completely with the least possible expenditure of 
liquid. The two more satisfactory nozzles are those of the 
Nivcr and the Vermorel type. A suitable pump with nozzle 
and hose may be obtained of any pump manufacturer or 
hardware dealer at a cost of from $13 to $15. If one with 
brass fittings be secured it will also serve for the application 
of fungicides. The outfit outlined above may be mounted 
on a cart or wagon, the additional elevation secured in this 
way facilitating the spraving of trees, or for more extended 
operations, the pump may be mounted on a large water 
tank. 


PREVENTION OF OAT-SMUT. (Gorr.) 


The smut of oats, which causes an annual loss to the 
farmers of the United States amounting in the aggregate to 
millions of dollars, may be entirely prevented by treating 
the seed oats before sowing, at a cost for labor and materials 
which need not exceed five cents per acre of oats sown. 

Two methods of treatment have been found satisfactory. 
These we will call for convenience the Formaldehyd Treat= 
ment and the Hot-water Treatment. The first has the ad- 
vantage of being the simpler, but it requires a small cash 
outlay for materials. The second requires no materials or 
apparatus except what the farmer already has, unless it be 
a good thermometer. 

The Formaldehyd Treatment.—Soak the seed oats one hour 
in a solution of formaldehyd, made by adding one ounce of 
formaldehyd to every 34 gallons of water. Place the water 
in a barrel, or other convenient vessel, add the formaldehyd 
to it, and pour in one and one-half bushels of seed oats for 
each 34 gallons of the solution. At the end of one hour, 
draw off or pour off the part of the solution that is not ab- 
sorbed by the oats, and spread the oats on a clean floor to 
dry. They shculd be shoveled over once or twice a day 
until dry enough to sow. 
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Formaldehyd is a liquid that may be purchased at drug- 
stores. Ask for forty-per-cent formaldehyd. It costs from 
50 to 60 cents per pint, anda pint contains enough for about 
30 bushels of seed oats. It is sold in smaller quantities at 
ro cents per ounce. If formaldehyd is purchased in consid- 
erable quantities, it will be well to have the druggist weigh 
out one ounce in a smal] bottle, andthen mark on the bottle 
the height to which the ounce reaches. This bottle may 
then be used as a measure in adding the formaldehya to 
the water. 

The Hot-water Treatment consists in soaking the seed 
10 minutes in water ata temperature of 133° F. Heat the 
water in a large kettle, and close by sink a barrel in the 
ground to within a foot of the top. Poura part of the hot 
water into the barrel, and take the temperature witha good 
thermometer. Then add either cold or hot water, stirring 
it inthe mean time, until it shows a temperature of 138°. 
Put about a bushel of oats in a coarse gunnysack, tie this 
to one end of a pole and rest the pole over a post, thus mak- 
ing a lever, by which the sack of oats may be easily raised 
or lowered. Now dip the sack of oats into the water in the 
barrel. The water will be immediately cooled, and hot 
water must be added to keep the temperature about 133°. 
Let one person attend to the temperature, and another to 
handling the oats. Keep the oats moving in the barrel. 
Take them out at the end of 10 minutes, dip the sack at 
once in cold water, then spread on a clean floor to dry. 
Shovel them over three times a day for a few days, when 
they may be sown -with a force drill; or in two or three 
hours they may be sown broadcast. As the oats absorb 
considerable. water, it is necessary to sow about half a 
bushel more per acre than when untreated seed is used. 
This is on the basis of two and one-half bushels per acre. 
Two men in one day can treat enough seed to sow twenty 
acres. 

This treatment may also be applied with satisfactory 
results for the prevention of smut of other cereals than 
oats, and for prevention of potato-scab, as will be seen from 
the following article. 
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THE FORMALDEHYD TREATMENT FOR TEE 
PREVENTION OF THE SMUTS OF CEREAL 
GRAINS AND OF POTATO-SCAB. (Bot ey.) 


For Wheat,, Oats, Barley, and Millet.—Use formalde- 
hyd (40 per cent solution) at the rate of I pound of 
the liquid to 45 or 50 gallons of water. Use any method 
of wetting the grain most suited to your means. Sprink- 
ling and shoveling is as effective as dipping, if carefully 
done. 

It is well to treat one day and allow the grain to remain 
piled up overnight, thus allowing the fumes of the solution 
to act throughout the pile. 

Cautions.—(1) In the case of oats or barley the wetting 
must be more thorough than in the case of wheat, so that 
the formaldehyd or gas may penetrate beneath the husks of 
the grain. 

(2) Do not allow wet grain to remain in a pile long 
enough to get hot. A very slight degree of fermentation 
may greatly reduce the yield. 

for Potato-scab.—Soak the tubers before cutting one hour 
and a half in a solution of formaldehyd at -he rate of one 
pound of the liquid to thirty gallons of water; or in a 
solution of corrosive sublimate, using one pound of the 
chemical to each fifty gallons of water. 

Note: The potato-scab fungus lives from year to year in 
the soil and upon old vines. Hence it is wise totry to 
keep it off your lands, by treating all seed-tubers. (See 
Bull. 37, N. D. Experiment Station.) 
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FIGHTING THE CHINCH-BUG BY MEANS OF 
KEROSENE EMULSION. §(Gorr.) 


Experiments have established the fact that with thorough 
work according to the directions given below the kerosene 
emulsion will prevent the invasion of cornfields by chinch- 
bugs, even though the bugs appear in great numbers. 

How to Make and Apply the Kerosene Emulsion.—Slice half 
a pound of common bar soap, put it in a kettle with one gal- 
lon of soft water, and boil until dissolved ; put two gallons 
of kerosene in a churn or stone jar, and to it add the boiling- 
hot soap solution; churn from twenty to thirty minutes, 
when the whole will appear creamy. If properly made, no 
oil will separate out when a few drops of the emulsion are 
placed on a piece of glass. To each gallon of the emulsion 
add eight gations of water and stir. Apply with a sprink- 
ling-pot. 

Every farmer should learn to make this emulsion, as it is 
a most useful insecticide. It is especially valuable for kill- 
ing lice on cattle and hogs. Paris green will not kill chinch- 
bugs. 

The bugs will be very likely to enter cornfields border- 
ing grainfields, after the grain is cut. Before they have 
had time to do this plough a deep furrow along the side of 
the field they will enter, and throw into it stalks of green 
corn. When the bugs have accumulated on the corn, 
sprinkle with the emulsion. Putin fresh stalks and sprinkle 
whenever the bugs accumulate. If they break over the 
barrier, as they probably will, run a few furrows a few 
rows back in the field, and repeat. When they have at- 
tacked stalks of standing corn, destroy by sprinkling. 

If the remedy is tried, it should be used persistently. To 
kill one lot of bugs and then stop will do little or no good. 
When the bugs threaten to destroy as much as five or ten 
acres, it will pay for one or two men to devote their whole 
time to the warfare. Only a part of each day, however, 
will be needed. Some corn wil! he lest at best. but the most 
of the field should be saveé 
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IX. FORESTRY. 


FORESTRY FOR FARMERS. 
By Dr. B. E, Fzrnow, late Director of the New York State College of 


Forestry. 

There has been much talk about forestry in the U. S., but 
there has been little application of the teachings of that 
science. This is easily explained in so far as the lumber- 
men are concerned, who are in the business of making 
money by cutting the virgin woods, similar to the mining 
of ore, but it is less intelligible with the farmer who is pre- 
sumed to be in the business of making money by the pro- 
duction and harvesting of crops, which he grows on the 
soil of his farm. 

That his wood-lot could and should by him be also treated 
as a crop seems rarely to have entered his mind. Whether 
he starts out, as in the prairie portions of the State, by 
planting a grove, or whether he cuts his wood from the 
virgin growth which he left after clearing enough for field 
and meadow, in either case he should fully realize that he 
is dealing with a valuable crop, which requires and will 
pay for the attention and application of knowledge in its 
management, such asa true husbandman would give to it. 

The Wisconsin farmer, just as his neighbor in Minnesota, 
living in a State largely covered with timber of great value, 
has special reason to practise the principles of forestry in 
order to get the most out of this part of the property both 
for the present and the future. And those who are located 
in the prairie portions have no less need of maintaining a 
forest growth on some part of their farm asa matter of 
proper management of their resources. 

The first thing, as with every other crop, that will have to 
be decided is on what portions of the farm this wood-crop 
is best propagated. In deciding about the location of the 
wood-lot the farmer must keep in mind: 

1. That wood will grow on almost any soil, which is unfit 
for agricultural use; that, although it grows best on the 
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best sites, it is to be mainly considered and used asa “‘ stop- 
gap’’ to make useful those parts which would otherwise be 
waste. 

2. Thata forest growth, besides furnishing useful material, 
is a condition of soil-cover which affects other conditions, 
namely, of climate and water-flow, and hence its location 
should be such as to secure the most favorable influence on 
these. 

3. That the wood-crop does not live on the soil, but on the 
air, enriching the soil\in nutritive elements by its decaying 
foliage rather than exhausting it, and hence that no ma- 
nuring and no rotation of crops is necessary as in field 
crops; in other words, the location of the wood-crop can be 
made permanent. 

A wood growth should therefore be maintained on the 
farm : 

a. Wherever the ground is too wet or too dry, too thin 
or too rocky or too steep, for comfortable ploughing and for 
farm crops to do well, or for pasturage to last long; or, in 
general, where the ground is unfit for field and meadow. 

6. On the highest portions of the farm, the tops of hills 
and also in belts along the hillsides, so as to interrupt con- 
tinuous slopes, which might give rise to such a rush of 
surface-waters as to gully the ground and make it unfit for 
field crops or pasture ; the gentler slopes which are liable 
to washing should at least be kept in grass or terraced for 
crops to prevent the rush of surface-waters. 

c. Along watercourses, where narrower or wider belts of 
timber should be maintained to prevent undermining of 
banks and washing of soil into the streams if ploughed too 
close to the border; the shade of a forest growth would 
also check rapid evaporation of smaller watercourses. 

d. Wherever the protection by a wind-break against cold 
or hot winds is desirable, for which purpose the timber belt 
is of more far-reaching effect than the wind-break of asingle 
row of trees; the reduced evaporation from the fields due 
to this protection has been known to increase the yield of 
field crops by as much as 25 per cent. 

e. On all unsightly places, which impair the general 
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aspect of the farm—and there are few farms without these 
—a few trees, a small grove, will add to the thrifty appear- 
ance of the farm, make useful the otherwise waste spots, 
aud serve as shelter to grazing cattle, etc. 

Altogether, the farmer should realize that husbandry of 
soil and water is the secret of future success, and that 
successful water management is best attained by the main- 
tenance of properly located and well-managed forest areas. 

There is much extravagant talk about the influence of 
forests on climate and on rainfali especially. We have but 
little definite knowledge on these subjects, but it takes no 
expert, only a little observation, to appreciate the effects of 
a wind-breaking timber belt on one’s own feeling, and it 
takes but little reasoning to-appreciate that the fieid crop 
in the shelter of the timber belt participates in this feeling. 
The dry winds are the great bane of field crops in the West, 
because they dissipate the moisture ; a timber belt breaks 
their force and reduces thereby their evaporating power. 

Just so it takes no great philosopher to see that when 
rain falls on naked ground it compacts that ground and by 
and by prevents itself from penetrating; the water is forced 
to drain off superficially and rapidly, instead of sinking into 
the ground and remaining there for the use of field crops. 
And that.the washing and gullying of the soil is alsoa result 
of this rushing off of surface-waters, due to the clearing 
away of its plant-cover, requires no wise man to point out; 
every farmer experiences it more or less every year. 

That any one farmer’s neglect or the devastation of any 
small part of the forest growth should have an influence on 
the rainfall or climate of the whole country nobody should 
claim; but the conditions surrounding each particular farm, 
its local climate, soil, and water conditions, are changed, 
and finally the aggregate changes make themselves felt over 
the whole state. 

Now as to the management of the wood-lot a few hints 
may be acceptable. The farmer may not necessarily employ 
the finer methods of managing the wood-crop, but by the 
mere application of common sense and a little knowledge 
of tree-life he may do better than he does at present. 
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He should at least observe the following rules: 

1. Fire should be carefully kept out of the wood-lot. 
for it has in no way a beneficial effect. It kills not only the 
undergrowth, which is desirable because it helps to shade 
the soil, and injures, if it does not kill, the young tree 
growth, which is to take the place of the older growth, but 
the worst effect is that it consumes the vegetable mould 
which has accumulated by the fall and decay of leaves, 
twigs, and other vegetation, and which forms the manure, 
the fertility, of the soil. Fire is to be used only when 
through bad management or otherwise a dense undesirable 
undergrowth has come in, which it is too expensive to re- 
move in other ways when the time for natural reproduction 
has come or planting is to be done. It must then be used 
with caution in early spring or late fall, before the brush is 
too dry, when the fire will smoulder rather than burn 
fiercely and can be kept within bounds. 

2. Cattle must be kept out where young forest growth is 
to be fostered. Sheep and goats especially are of no benefit 
to wood-crops, but horses and cattle may be allowed to 
browse through the wood-lot where the young growth has 
passed out of their reach. Pigs are a benefit by working 
over the ground and thereby burying seeds, especially 
acorns; but after the seed is so brought under ground 
where a young crop is expected to be reared next year they 
must be kept out. Altogether, the cattle and farm animals 
should be kept where you want them, and not where you 
do not want them. Sometimes, however, the roaming of 
cattle may be beneficial by keeping down too dense im- 
penetrable underbrush in young sapling growth. 

It is better to so cut and manage the old timber that a 
desirable new growth will spring up than to cut clean and 
replant. Planting should be done only where there is no 
desirable natural tree growth. Hence where there isa well- 
established wood-lot, the whole management of the crop 
consists in proper cutting. 

How this is best done cannot be described readily within 
the short space of this article, but every farmer who is 
interested in learning the principles of using the axe to 
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advantage in reproducing a wood crop or how to establish 
a wood-lot can obtain from the U. S. Department of Agri- 
culture, free of charge, a pamphlet entitled ‘‘ Forestry for 
Farmers,” in which in plain language is discussed in detail 
how trees and forests grow, how to start a wood-crop, and 
how to manage the wood-lot. 

It does not exhaust the subject, but merely teaches the 
first steps, and the thinking farmer will find his way of step- 
ping farther. 


NUMBER OF TREES ON AN ACRE. (Ec eston.) 


The number of trees needed to plant an acre of ground, 
at various distances apart, is as follows: 


2 ft. apart each way 10,890 , 12 ft. apart each way... 302 


a fe 0, © 3 vi st ee a ea 
miowdanart each way 4,840 \i78 ‘* ‘* a pte Tie eh = 
Bee. ‘s Rea Page. | oy a Se se er tee ees oF es 
5 a¢ ce «6 ce 1,742 22 é cé ce ce Ae go 
6 ce oe «6 ae I,210 25 cé 6¢ ae cs Ae 70 
8 ae 66 sé Ce 680 30 ee 66 ce 6¢ Bi tile 50 
_ of * 435 


Rows six feet apart, and trees one foot apart in the row, 
7260 trees per acre. 

Rows eight feet apart, and one foot apart in the row, 
5445 trees per acre. 

Rows ten feet apart, and one foot apart in the row, 4356 
trees per acre. 

One mile of wind-breaks or shelter-belt requires 5280 
trees, or cuttings for a single row one foot apart in the row. 
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Year of 
First Ob- 
servance. 


1887 
1890-91 


1886 
1885 
1887 
1886 
1887 
1886 
1888 


1884 


1887 
1875 
1886 
1888-89 
1887 
1889 
1886 
1885 
1876 
1892 
1886 
1887 
1872 
1887 
1886 
1884 
1899 
1889 
1893 
1884 
1882 
1889 
1887 
1887 
Uncertain. 
1884 
1875 


1890 
1885 
1892 
1883 


1889 
1888 
1892 


139 


STATES AND TERRITORIES OBSERVING ARBOR 
DAY, WITH DATES. 


(U. S. Department of Agriculture.) 


Time of Observance. 


22d of February. 
First Friday after rst of February. 


Third Friday in April. 

In spring, at appointment of governor, 

January 8. 

First Friday in December. 

Last Monday in April. 

Date fixed by governor and superintend- 
ent of public instruction. 

Date fixed by superintendent of public 
instruction. 

Do. 
Option - governor, usually in April. 


oO. 
Option of parish boards. 
Option of governor. 
Option of governor, in April. 
Last Saturday in April. 
Option of governor. 
Do 


Option of board of ecucation. 
First Friday after tirst Tuesday in April. 
Third Tuesday of April. 
22d of April. 
Option of governor. 
Do. 
Option of governor, in April. 
Second Friday in March. 
First Friday after May 1. 


6th of May. by proclamation of governor, 
In April, by proclamation of governor, 


Second Friday in April. 
Option of governor. 


Variable. 

Option of governor. 

November, at designation of county sup- 
erintendents. 

22d of February. 

Option of governor. 


Fall and spring, at designation of super- 
intendent of schools, 
Option of governor. 
Do. 
Do. 


— SS 
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FOREST-FIRE LAWS IN THE UNITED STATES, 


(FERNOW.) 
(See p. 142 for penalties imposed.) . 

State. pani of Title. | Chapter. Section. 

Alla Damas. ise sfilets Co CTSB GE cailinte rcicineasee erenill eo enceee -tefatale 4226-8 
7 ) 

Arkansas!....... } Poe a e if Ra titey sictcre 48 1580-4 
California?,.......|/P. C. 1886. . 10 BEN Ac 384 
Colorado-/-4..-<. : ae hs Sapte 6 ae eae ss 36 1414 15, 17-18 
Connecticut3... .).. GAS Esser 19 99 1458, 1460-2 
Delaware*, ..:-... Vol. XVIII. .. me eed 93 1-2 
Pilonidawouee ec eas Tealws) 18790. Wilh, Sactaes cn.c ls oil setae Sees 3141 
GeorpiaS ete... LOO? st alae tle laetate alee sete 10 1456-9 
Ddalvolac cranes c REGS 1S S7e sae OM pV oa Uk ah eee 6921 
MUMiNOISs.tes ean ee | PAS Hie itsio Con at mal WMAb lth tetSoc 38 18 
Indiana sec ca.< RS. P69d seg eros keeenrec 5 2001 
Iowa Eee) | Meleants cose 24 3 5185-92 
ICAINSAS He nae tite cielo CTE BBG aya. crell:steisis fee nero | ee eae 7276-8 
Kentucky. 2.0.02. GS: (E888 sk Slack caeeniere 29 5-6 
Louisiana 2-..... SIND GSH aia fe cs srat tte iehesobs ll atabete, to ans evevete eal tie rete rererere ee eee 817 
MATING RS sn nese: AWS x8 Ory sale cu esreeittee 100 5 
Maryland.® 
Massachusetts’. .|Sup. 1888 .....]......-..4.. 163° 1-2 
Michigan’ ssc. j nee eae rie ‘ biateieiery, 2) gone 328 9402-4 
Minnesota®.... ... G. S. 1878 95 6 
Mississippi........ EOOZ ee cisheseeall\nererevateien tere 29 TOgI 
Missouri. .... ieee RMS er So tins s eli: aerbves ion 47 3613 


1S. 1847: Burning off permitted when consent of neighbors is secured 
after 1 day’s notice. 

2 Pol. Code, S. 3344-5: Persons firing woods, etc., liable in treble dam- 
ages. Constable, etc., may order any inhabitants liable to poll-tax to 
assist in extinguishing fire. 

3 Must give notice, before burning off, to all residents within one mile, 
and can only be done between February 15 and March 31, unless otherwise 
oidered by county commissioner. 

4 Prohibits building fire in woods without owner’s permission, and with- 
out first clearing away combustibles, and extinguishing fire. 

5 Must give 1 day’s notice, before burning off, to adjoining property 
owners, and then only betwen Feb. 20 and April 1. 

6 No law included in Revised Statutes, 

7 Ch. 296, S. 1-6, G. S. 1883: Duty of fire wardens to post warnings, 
extinguish fires, and investigate causes of fires, 

8 Supervisors and highway commissioners to order assistance in putting 
out fires; fine $5-$50 for refusal to assist. 

® See act of April 18, 1895. 


‘ 
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FOREST-FIRE LAWS— Continued. 


——— 


State. ap ets of Title. Chapter. Section. 
OU eur is Mer WC TOO Ga tris Maclean sibs tell warcte ape se. es by 1071-2 
Webraskal!.'0-< 5.5). LOGS Mem siatsc tae aes lien aeel| hy Cn Ca Ox 02 6713 
Ne vidal tit. 5, GALS eT OOS te abil ictes uelaiel veneers sagan & 4794 
New orampshire iP. Sursgr. ss.) le4 2) sees ¢ 277 3-7 

d 3 
New Jersey!}...... Rants ya keh y Oh Ae BRE SV hiliee aae see / iplemiente, 
ING Wr VOT: oa te.5 << RaSh ase os 14 20 sates 
North Carolina!?../Vol. I. 1883....|.....--2++-- 7 52-4 
isSligrert eid B Fe ete) ifs hes a | (sf {0) a eae Ue dpeotnicien PYGi40 7314-15 
Ohiots esses 65k: BOE Sa) Ae ss Stara Venis ateib mine rmrBicrate ae midevee aoe 6334 
Oa eee MISESSS TOG3 toraseral|| 2c. ela sie oeiawe licssrejarclela ebeyalores Page 45 
PAGOSA AMI Ullat ofa | OO4. Sh, is, sfeicy i siaifie siejenusleceoule =) "|fctstaaierarmesalaiets's ete ae 
Bitodelsland.. .. |G. S. 1886. ...\|seceeds, ©: 1 a9g 16 
South Carolina!5 ../1893............ Crim. Stat. 101 151-7 
SOME MMO acOtaey sa AK. | OLin acces) acts lejoriyo il) catel aias <a) sie.e/e 2308 
Bemis en La) Me Ve Co tS 84 )\n. oe same) Wiens dee ces 2277-8 
TG Sea eee eee PY Goresoie... 17 2 669-70 
LORE 1 Se ee (CA Ga BRET ain OT EAT AY Pes ere ore 4570 
Wemmant...'........ 1894 bg Rena 32 213 4934 
IVINS Yes ee: KBOZ, ic wae es ceefrees (sense 181 3701-2 
Wiest Vikoiniais 3) )189t ssc. 05s. as webs eeeeee 2 81-84 
Wisconsin ..%.... LS CAUCE P hiperan| [acurande Gong ISSric ome a cOLe 4406 
Wyoming!® ...... Reap LOS 7s dent kel ainiscey'sie'9)+) llatarota)aisiele/slete : 920-2 
J NT ora |S <r a «1° Sea SUIS GSES (Ar Se aattort 608-9 
New Mexico ..... TOD AM Ne hs © Sosa cog’ hob) ans anos tic 29U3-14 
Oklahoma’?® ...... BOOS elevators ahtolstel |r teielisisj=l=Felsls)« { Se a t 2269-70 


10 Penalty for failing to extinguish camp-fire or malicious firing of woods, 
fine not exceeding $5000; or imprisonment not exceeding 5 years, or both. 

21 Ch, 188, G. P. Laws 1888, provides detectives for violators of fire 
law. Ch. 119, Laws 1892, and Ch. 194, Laws 1894, provide for fire mar- 
shals and define their duties. 

12 Fine $10 for leaving unextinguished camp-fire. Two days’ notice in 
writing before firing one’s own woods. 

13S. 4750-1: Penalty for refusing to assist in extinguishing fires, fine $10. 

14 Requires governor to issue proclamation annually July 1, warning 
people against forest fires. 

16 Tf turpentine farm, fine $500, or penitentiary 1 year. 

26 Owner may fire his own woods after two days’ notice to neighbors. 

17 Ch. 27, Laws 1892: Duty of county sheriffs to extinguish fires. 

18 Permits firing grass and sage-bush March, April, and October, if kept 
within control. 

19 Camp-fires, and regulations for burning off prairies, etc., Ch. 37 (enacted 
1290) provides penalties for setting fires and failure to extinguish, 
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FOREST-FIRE LAWS— Continued. 


PENALTY PRESCRIBED BY STATE LAWS: 


Alabama.—Fine $10-$200; if turpentine forest, $100-$1000, or hard 
jabor for not more than r2 months, 

Arkansas.—Fine $25-$300, or jail 10-60 days. Liable for double 
damages. 

California.—Fine not more than $rooo, or jail not more than 1 year, or 
both. 

Colorado.—Fine $50-$300. or jail 15 days to 3 months, or both If on State 
lands, $5a-$500, or jail 20 days to 6 months. 

Connecticut.—Fine $20-$200, or jail 2-6 months, or both. Fine $1-$50, 
or jail not more than 30 days. 

Delaware.—Fine $25. 

Flortda.—Fine not more than $100, or jail not more than 60 days. 

Georgia.—Fine not more than $1000, or 1 year in chain-gang, or both. 

Idaho.—Misdemeanor. 

Itlinots.—Fine $5-$100. 

Indiana.—Fine $5-$10o0, to which may be added imprisonment not more 
than 30 days. 

Jowa.—Fine not exceeding $500, or jail not exceeding 1 year. 

Kansas.—Fine $30-$500,. or jail ro days to 6 months, or both. 

Kentucky.—Fine $1oo, or in discretion of jury. 

Loutsiana.— Fine $s5-$500. 

Maine.—Fine not exceeding $100, or jail not exceeding 30 days, or both. 

Massachusetts.—Fine not more than $roo, or jail not more than 6 months. 

Michigan.—Fine not more than $100, or jail not more than 1 year, or 
both. 

Minnesota.—State prison 6 months to 2 years. 

Mississtppit.—F ine $20-$5co, or jail not more than 3 months, or both. 

Missouri —Fine not more than $500, or jail not more than 12 months, 

Montana.—Fine not more than $1000, or jail not more than 1 year. 

Nebraska.—Fine $5-$100, and jail 1-6 months. 

Nevada.—Fine $200-$1o00, or jail 10 days to 6 months, or both. 

New Hampshire.—Fine $10-$2000, or imprisonment not mere than 3 
years. 

New /Jersey.—Fine not more than $100, or jail not more than 1 year, or 
both. 

New York.—Fine not exceeding $1000, or imprisonment not exceeding 
1-year. 

North Carolina.—Fine $50. j 

North Dakota.—Wilful. a misdemeanor ; negligent, fine $10-$100. 

Ohzo.—Fine not more than $100, or jail not more than 20 days, or both. 

Oregon.—Fine $10-$1000, and in certain cases penitentiary not exceed. 
ing 1 year. 

Pennsylvania.—Fine not more than $300, or jail not more than 1 year, 
or both. 
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Rhode Island.—Imprisonment not exceeding 2 years. 

South Carolina,—Fine $5-$100, or jail not more than 30 days. 

South Dakota.—Fine not more than $200, or jail not more than 1 year, 
or both. 

Tennessee.—Forfeit $100 to prosecutor and fine $5-$50 (S. 2277, Code 
Sup. 1893). 

Texas.—Fine $50-300. 

Utah.—Misdemeanor. 

Vermont.—Fine not more than $500, or penitentiary not more than 5 
years. 

Virginia.—Fine $5-$100, and jail 1-6 months. 

West Virginia.— Fine $10-$1000, or jail not more than 12 months, 

Wisconsin.—F ine not more than $500, or jail not more than 1 year. 

Wyoming.—Fine not more than $500, or jail 30 days to 6 months. 

Arizona.—Misdemeanor. If on State or U. S. lands, fine not more than 
$1000, or jail not more than 1 year, or both, 

New Mexico.—Fine $60-$500. 

Oklahoma,--Fine $10-$500, or jail not more than 1 year, or both. 
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X. MANURES AND FERTILIZERS. 


It is amatter of common experience among farmers that the 
soil is impoverished by continuous cropping, and the yields 
obtained therefore gradually decreased. The decrease in 
yields can only be prevented by applications of farmyard 
manure or commercial fertilizers; ploughing and thorough 
cultivation of the soil bring the land ina better mechanical 
condition and increase the amount of available plant food 
present in the soil, but these operations are not sufficient 
to maintain the fertility of the land so that it will yield 
equally well from year to. year under otherwise favorable 
conditions. Every crop harvested contains certain quan- 
tities of fertilizing ingredients, and taking away these 
amounts in general leaves the soil in a poorer condition for 
the production of crops than it was before. 

The fertilizing ingredients of which the soilis thus liable 
to be robbed are potash, phosphoric acid, nitrogen, and 
sometimes lime. They are not present as such in the soil, 
or inthe fertilizers applied to the soil, but in chemical com- 
binations witha large variety of compounds. The soil will 
contain nearly all the different elements which chemists 
have so far succeeded in isolating, but it is mainly the 
three elements, potassium, phosphorus, and nitrogen, 
which are apt to be decreased in the soil below the amounts 
required for the nutrition of crops, or at least of maxi- 
mum crops. In rational fertilization the effort therefore 
always is toreturn to the soil such quantities of fertilizing 
ingredients, in the shape of farmyard manure or com- 
mercial fertilizers, as will restore the loss sustained by the 
withdrawal of the crops harvested. Other mineral ingre- 
dients contained in the crops need, not generally be re- 
turned to the soil, since they are nearly everywhere pres- 
ent in abundance. 
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It is the grand work done for the farmer by agricultural 
chemistry during the past half century which has ex- 
plained the causes of the decreased fertility of land due 
to continuous cropping, and has given the remedies for 
maintaining the fertility. The latter are as follows: 

first, by selling only such products from the farm as will 
deprive the soil of the smallest quantities of fertilizing in- 
gredients, i.e., manufactured products, like milk, cream, 
butter, meat, eggs, rather than grain crops, hay, etc. The 
tables given on pp. 148-151 show the amounts of fertilizing 
ingredients removed in farm products of various kinds and 
deserve a close study by all farmers. 

Secondly, by carefully saving the manure produced by 
stock—both liquid and solid (the former by the use of ab- 
sorbents, peat, land plaster, kainit, superphosphate, shav- 
ings, etc., or by building special cisterns for storing it; the 
latter by placing it under shelter, guarding against leakage) 
—and returning it tothe land; as the products sold off the land 
also contain certain quantities of fertilizing constituents, 
the loss must be repaired by purchase of concentrated food 
stuffs, at least three fourths of whose valuable ash ingredi- 
ents will go into the manure and thus be saved for crops. 

Thirdly, by following a rational system of rotation of 
crops, and by frequent culture of leguminous crops,— 
clovers, peas, beans, etc.,—since these are able to so fix 
the free nitrogen of the air as to render it of value to ani- 
mals and plants. 


APPROXIMATE LOSSES OF FERTILIZING MATE. 
RIALS IN DIFFERENT SYSTEMS OF FARMING, 


(SNYDER.) — 
System of Farming. Nitrogen, Sar Potash. 
i lbs. Ibs. lbs. 
Pe Prain-farming................-..+. 5600 2500 4200 
Mixed grain- and general farming... 2600 1000 1000 
Mixed potato- and general farming.. 2300 1000 2400 
Stock-farming............ alseraeterare sect goo 50* 60 
Dairy-farming........... ae sala /s:hsiaeia's 800 75* 85 
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The figures given show the approximate losses on a 
160-acre farm under the different systems of farming. 
With stock- and dairy-farming, as well as partly in mixed 
grain- and general farming, the loss of nitrogen may be 
avoided by growing clover. In stock- and dairy-farming, 
therefore, no loss of fertility will occur under these con- 


ditions when all the skim-milk is fed on the farm and a 


part of the grain is exchanged for more concentrated milled 
products, but there will on the contrary be a constant 
gain of fertility to the soil. (See Bull. 41, Minn. Exp. 
Station.) 


AVERAGE CHEMICAL COMPOSITION OF 
AMERICAN SOILS. 


(KING.) 

4 3) 

w 4h) a = 
he kg De g$ | 25 
aia | Ghose | “a . e au 
ou sk wo w . Dp 2S 
am | sO0e = 3 & % aa 

cS = Ay a 4 a By 

Per ct. | Per ct. | Per ct. | Per ct.| Per-ct. |"Permct.| Perer: 

Sandy soils...| 93.21 2.61 .121 .051 .085 .048 .087 
Clayey soils ..| 68.21 6.53 -319 .128 617 456 -141 
Humus soils. 35.89 13.94 -639 . 109 3-786 886 .150 
Loess soils....| 68.85 1.21 -435 -165 5.820 | 3.692 .200 
Humid soils...| 84.03 3.64 .216 -OQgI -108 -225 A oe) 
Arid soils..... 70.57 4-95 -729 .264 1.362 1.411 «117 
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MANURIAL VALUE OF FEEDING STUFFS. 


Chart showing Pounds of Fertilizing Constituents of Feeding 
Stuffs in one Ton, and the Manurial Value of Feeding Stuffs, 
according to the Valwation given, 


Nitrogen Phosphoric Acid Potash 
Price per pound 2 cts. 44 cts. 4\% cts. 


Black Bar represents Manurial Value per Ton. 
aaa 2 SMInanITan a enh hea: Ga ae 
20 '40 60 '30 ‘100 ‘120 '140 ‘160 '180 '200 Ibs. 
Green corn fodderZZ Ne $1.42 
Oat fodder an 1.64 i / 
Green clover 1.80 
Corn silage ZS 1.10 
ey 4.02 


Timothy hay 4.31 
Red clover hay ZZ en 7-29 


Wheat straw FAR 1.98 
Potatoes a 1.22 


Turnips 87 

aes) Lil 5.36 

Wheat 6.65 

* Barley 4.77 

Oats Yt 6.24 

Rye 5.45 

Rice ea 2.83 

Pea meal GKKZZE_ WS 9.02 

Buckwheat 4.04 

Corn § cob meal 4.32 

Corn cob EZ 1.79 

Wheat bran © 777. rene 10.46 

Wheat misldling sy es 113 

a. iy : ZZ 2.18 

inseed meal reo 

ame <_< 
ee Cedille ggg OO 

Cotton seed meal ZZ ZEEE. Z 16.77 


Cotton seed hulls ZA == 2.81 19.70 
Gluten meal AZZ (= 12.41 
Malt sprouts 


Brewers’ eae 2.46 


7 RT A EE JE ies EEN | 
20 40 60 80 100 120 140 160 180 200 lbs 
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FERTILIZING CONSTITUENTS OF FEEDING 
STUFFS AND FARM PRODUCTS. 


(Yearbook U.S. Dept. of Agriculture.) 


a oO 
(=| i | 
; s So ce i | 
Material. vo F ° au a | 
a) og |. Be ie 
5 < Poi ke pases | i = 
a | 
| 
Green Fodders, per ct. | per ct. | per ct. | per ct. | per ct. | 
Pastime passe dem tee eelnieletente 63.1 3.27 -O1 +23 75 
Green fodder corn. ...........- 78.6 4.84 41 ilies “3S 
Sorscshimastoddeny c..isc crete = Ea ee ae Bee 123 .09 +23 
RAY CEL LG Lets eee ate oie wlatel aiwieialaleietats GAgt | Asana - ag 15 73 
@Oatifodderiiesssaeer-scleee er eae 83.4 Por -49 Sie 38 
AMG wieaeCo coeodeaseooedace 66.9 2.15 -48 .26 .76 
Riedtcloviere joes i-- ao koorecce iclola(cwe alba o rece -53 =—3 .46 
WIDE ClOWeteies cimtcial=c «rice nls Sir On eecrseeneters 50 20 24 
ASiKe ClOWe teen is saci cele nleieis7- 81.8 T.A47 44 II 20 
SGaLleticlOviebeenas.) jericlels sisie)s)a'> Peis ail Pnrthrosic 43 203 +49 
Alfaltan(ltiveeRm) bee ctsles cn iavsic/ toe 7S 2.25 72 13 56 
Gow Oeannnnta eco silo Geyeeuse 78.8 1.47 -27 10 “SE 
Soja bean’ Meese esc Jee s,s’ ou 7B 2 lier esi -29 =05 -53 
Bricklyscomibtey ayes teleleve--'= = 84.4 2.45 42 II 75 
Cornntsilage meee ererur ee cael Fane) mo Scoonn .28 Si 337 
Hay and Dry Coarse Fodders. 
Fodder corn (with ears) ....... 7.85 4.91 1.76 -54 -89 
Corn stover (without ears)..... Oyeael| sere! T.04 -20 1.40 
Hungarian orass. eee.) ee 7.69 | 6.18 1.20 35 1.30 
Common millet ce 4.c2e ee anor Onsale 1.28 -49 1.69 
Hay of mixed grasses.......... II.99 6.34 1.41 .27 es } 
IREGsLOp esas. sacle eteterelels ard 7-71 4-59 Te 36 I.02 3 
AMpaoldotes waaueoous ane bos hodonae %.52 | -.4.93 1.26 si) go ; 
Reqiclovensinn. fete derets “agiaehantere Tr233 6.93 2.07 38 2.20 f 
Mammoth red clover........... Il. 41 8.72 2.23 -55 1.22 
Ue loniele, e opdicsccssonoon Dal laode BP (eae eieie 2.75 oe 1.81 q 
Scarlet Clover yeas siento =tte 18.30 7.70 2.05 40 Tse 
IEEE Oey She btaancoandauar 9-94 | 11.11 2.34 .67 2.23 
PAUL etliPel erie acs lehateierelevetayereteraralal=ieye 6955 7.07 2.19 aL 1.68 
Barley, Straw). «40 -:)s'\e\cisjas inle\+/ «rs ries k | Leeate" Te30 +30 2.09 i 
Sr CHAT py aiete eioratels eletara uietets's TIHOCw| | woaeeie 1.01 127, +99 i 
Wrihteak Stra wiejes a. cectericleeiarelainyers 12.50) gue k -59 «12 Rise 1 
eG ltatr eects SM CASS Scat ie 8.05 | 7.18 -79 70 42 
Gy GIS tha Was teil aie eiSeiseil a0 7-61 | 3.25 46 28 -79 j 
at ieee rajarstaine eleicieisieymelovspetere 9.09 | 4.76 .62 -20 1.24 a 
Buckwheat Dullisins sevens eer ei eXGRQO) |e eters) ate -49 .07 -52 a 
Roots, Bulbs, Tubers, etc. 
[etoidehitoyej ana eonh Gonos uiacoddas ei, 7Oe24 alee 80) .32 .12 -46 
Sweet potatoes aeaie-r aan 71.26 1.00 -24 -08 -37 
RIGGHDECES: cecomaawa cats orselennrel ier 87.73 Tg -24 .09 -44 
Yellow fodder beets.........-.. go.60 .95 -19 -09 -46 
Sulear Deets! =.) chases «i: «te 86.95 1.04 +22 .10 .48 
Mangel-wurzels..........---++- 87 29 | 1.22 19 -0Q 38 
di Dih*ol | Seneca me como tdci oncicoC 89.49 1.01 .18 .10 39 
Rutabagas.......-..-..+---.- Sli) tele he nib) 1.06 .19 -12 -49 
CArrotSh eecmiee dn Aone ee esse ORE SOi70 1.22 “25 -09 Bish 


Is 
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FERTILIZING CONSTITUENTS OF FEEDING 
STUFFS AND FARM PRODUCTS.—(Coxtinued.) 


| a) +f 
5 ne We D 
Material. = a £¢ 2O-5 s 
= < Pate Ts aad ea 
Grains and Other Seeds, per ct. | per ct. | per ct. | per ct. | per ct. 
TE er sg oe ei 8 nyo Genre 10.88 | 1.53 1.82 +79 40 
Srmetum'seed.... ......-...-.. 14.00 |. .. 1.48 81 42 
Bariey......... Bee Ten se il \vaarge |i ag 1.51 -79 .48 
BR Feds oe acct Co. sin aerate - 18.17 | 2.98 2.06 82 -62 
UES 9 14-35 | 1.57 2.36 +70 -39 
Oo) SETI Cee gels a T4675 |oeeseeee 2.36 -89 -61 
Rahs h o's span xs vems som 14.90 | -- see, 1.76 -82 54 
Mbet COMMON’ .........+.-. +. BS SOR sym er 2.04 «85 36 
fapanese millet................ 73.68 |...... 1.73 -69 38 
0 es a ee 12.60 -82 1.08 +18 «09 
vg st 14.10 ]....... 1.44 44 2I 
MPO elo ose ote can viene 18.33 | 4-99 5+30 1.87 1.99 
Other Concentrated Feeds. 
Momrmeal psc cl ok! 12.95 Dear 1.58 -63 .40 
Con and cob meal. >..:.....:.. 8 96 as See. 1.4! -57 47 
Ground oats. reer slatalaiei dias) ef eiaia lel: PLL 3.37 1.86 77. 59 
ef barley Sinisa ats ois \'e lela dia tere 13.43 2.06 Pata .66 34 
BMBESATSHOUT foo one Nace ieee. 9.83 I.22 2.21 Atsy 54 
JESS TEE UIA Pe ae 8.85 2.68 3.08 .82 +90 
Corn cobs BSP Te tire, alate ave bicth ols. 12.09 .82 .50 .06 -60 
Hominy JUEYE(6 | Gi vce Ba a 8.93 2.21 I 63 -98 -49 
ScCeneMeal ee) ol. ee oe 8.59 273 ioe aes 705 
Starch feed (glucose refuse) .. Cte 1h WORM ae Fo 2.62 29 15 
Malt BS UROUMUS a tems ale ale ete a <\a's se 2 18.38 | 12.48 als 1.43 1.63 
Brewers’ grains, GnVE REL eee Q-14 3292 3.62 1.03 -09 
SWIGESAr suelo oe 7 SOUR | SSO IO OE .89 31 <05 
MMIIEATE ey oe. weal 12.50 | 4.60 2,32 2.28 1.40 
Pe MMC Ings. ce. sos ay 12.54 |. 3.52 1.84 1.26 81 
BMMPAIOEAT 22. ock ok 11.74 6.25 2.67 2.89 1.61 
Be MEMG GUNES 5. ss cs recess g.18 | 2.30 2.63 “95 63 
PE MIEAI gC baa e oe ce ses IQ@.20 | 12.94 °7I 29 24 
RAMEDOUS Ie Weae seas c oeles cs 10.30 | 9g.00 1.97 2.67 71 
Buckwheat middlings.......... 14.72 | 1.40 1.38 68 34 
ertonseed meal..... .........| 7.81 | 6.95 6.79 2.88 87 
MOLDS ees eee eee te Se 10.17 | 2.40 .69 -25 1,02 
Linseed meal (old process)..... 8.88 | 6.08 uae 1.66 1.37 
“* (new process).. RTT eT 5-78 1.83 1.39 
Apples, CULE eens ayes arp taken hs = fale 85.30 -39 Arig .OL .19 
PMP EVMOMACE sh 2c. 'cielocte a 'e'5 5 <1, 80.50 27, 28 402 ane} 
Dairy Products, etc. 
TE) | 87.00 75 352 <19 .18 
Skim-milk;..:.... “ean SOF ives «| MLOOR 25 .80 56 +20 10 
RU ENA ea ore ok ota clare slu: chaysis vs etecus 74.05 «50 .40 nie Big) 
ie Wiis Sty A| eee 90.50 70 48 17 16 
SUE eae ieee ae 92.97 -60 1G 14 -18 
PeUROU Ciena yee sia/cre zy la/aya, 01 /S.e 79-10 a5 12 04 o4 
Pe eSE aie. cs asivesstiteys wcck 33,25, 4°20 3-93 .60 12 
LO TNIEN GEIS SSS Mia ns aa 50 2 4 40 2.48 1.76 16 
LITE E10) Geta A pein ee ene 44.8 2.90 1.95 £13 14 
NE eros esc lose oeeme wed 42 0 1.80 1.76 -73 10 
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AMOUNT OF SOIL INGREDIENTS WITHDRAWN 
BY VARIOUS CROPS, IN LBS. PER ACRE. 


(H1ILGARD.) 
5 3) 
G ce; . 
< : 23} ¢] $8 
Crops. ne: = Z ag | a bp 
SmEED Ic. 2°. 
= O4 a a) oO Zz 
Grapes: 1,000, 1DS) 7. sein = Re an oe 5.00|  ‘r.00|/Mins2 10| 1.70 
Cropilok teiooolDSineer sees eeieel| sere 50.00} 10.00] 15.20] 1.00] 17.00 
Seeds, (G4GUDS) ce.0 caciel Voss farall Sake acs 1.48 sjoll | 7550375 esters aie eee 
Flesh, 9,154 lbs.... . Wa alacaiet Raa rotons rere AD CAAN, Sekt ys SEQ Waren wali orate 
Woods 2.crobS:.5.5 -sassaceces 53-42 | 15.69] 21.60) 8.74 JO! eee 
PLunes: 1.000 IDS. ).c56 sci ciate woes 3.03 | 2.66 Sie) aR .or| 1.48 
Crop of 30,000 bs. er ee Cos 120.90 | 79.70] 3.92| 15.95 .22| 44.40 
PitsepriGas lbSe. ss cne.s esters Sleeis 8.60 | 2.06 -52| 2.80 -02| 10.30 
Pleshs 28365 IDS-.cc2 2 503) Cee s's || LEZ. 307077041" 3-40) ergs .20| 34.10 
ASPLIGOtS 1.000 DS s55 sees) \oeiies 516°] 2.83 18 -71 .02| 2.29 
(Gropratisorooo IbSie 45.2 is = < 154.80 | 84.98] 5.45] 21.38 .94| 68.70 
PitsiirFAOULDSI jets vive. state wvrete'e 12.25 1.36 .83] 5.36 -19| 15.00 
Pilesh s8r2000 DS stra cecte sive cis 142.55 | 83.62] 4.65] 16.02 -75| 53-70 
Oranges rocollbsis qeesi5- eee 4.32) |) | 2005 90), “= 58) dese eatenas 
@roprot 2ojoo0 IDS ae. es iscis oe -ie «= 86.40 | 42.28) 19.72] 10.60 .80] 36.60 
SeedsSi2qoll sie) esa yeets cise as 6.90 | 2.74| 1.32] 1.61 Aco) | Wa Coe 
Flesh and rind, 19,760 Ibs...... 79.50 | 39.54} 18.40] 8.99 1770|hicoase 
Roots, percentage ioius make tele ade eye Too.12 | 15.43] 49.89] 13-47 mie ||eaicue tats 
Stems, aia Mbersleeyagsieres 100.00 | 11.69! 55.13] 17.09 TB lb. veces 
Leaves Eee Seidelaes > | 99.92 | 16.51) 56.38))) sper eeAron| meee 
Olives, 2,000 IbSi- sears cee Woon) POdeGst| NSess| s2.go) hres -23| 5865 
Groprofie;200 IbSt tee. acter 208.18 | 18 81] 5.10} 2.59 .50| 12.86 
PUTS 42 ODS ia selneyniey notre erentieucie 193.25 6.77| 4.01] 2.40 .48| 9.67 
Pleshwi771llbsiys eee secis/e ects 14.56 | 12.04] 1.09 .19 Woy kets) 
eaves 47,00 lbs» sence acre cs 190.16 | 58.05] 88.53] 20.08 .28] 69 go 
Wriood, irr, coo lDsi.) meristereis ceric 123.18 | 24.46] 66.63) 14.87|......|117-67 
Wheat, 1,000 lbs. (whole plant)...|. 51.26 | 9.15] 2.30] 4.13] 1-95} 8.75 
Crop of 4,800 lbs. (hay). . ..-..| 246.04 | 43.92] 11.04| 19.80] 7.89| 42.00 
Grain; zolbusShelsy. cette ore 24.00 | 7.85 -72| IL.99 .02}] 24 00 
Straw? 3iGo00!l bss. .si.)s./o oeerepelere 222.04 | 36.07| 10.32] 7 go} 7.87] 18.00 
‘Allifalifaljreoooll DS) St.icrteevacsietet:o 65.00 | 13.49| 22.86! 6.43] 1.59! 12.96 
Grop/of 12,000/IDS 3.4. se.01-14-1e 780.00 |161.88'274.32| 77.16] 19.08}155-52 
Sugar beets (fresh), 1,000 lbs..... TOMS) || S58 35) 3 seen |e aC 86] 2.38 
@ropiofi72/c00 IDS sie seem ce 1349.72 1387.44 224.98)116.16] 61.68)173.40 
ROOtS:40,000N|DSiassi mci sae te 287.00 |152.00| 16.00] 36.00] 12.00] 60.40 
Mops, 32,000 1DS ss ceiic as stele vee 1062.72 |235.44/208.08| 80.16] 49.68/1t13.00 
Ramie, 1,000 lbs..... HER EN cle eyes 75-19 | 8.84] 23.08] 6.46] 1.12] 12.97 
GropiofMir4 es tons yee ieeicen ere - 2143-57 |251-.98 657.82|155.70] 51.85|369.70 
Leaves, 4.25 tons. ..... ..-|1641.35 | 68.13/566.91| 77.13] 41.56|206 10 
Stalk (without bark), 7. 25 ‘tons. 410.48 |155-99| 71.77] 67-71| 2.50|105.85 
Bark (cuticle and fibre), 2.75 
EONS. Gs cise a boise wie eames 91.74 | 27.86} 19.14] 10.86] 7.79] 57-75 
Cotton yr,000)]Ds) ese aeeite cones 54.20 | 11.00) 13376|' 7.03) | encore 
Gropiofes; 200 lbs), sae) eee 173-60 | 35.26) 44.04| 22.54] 8.27] ..... 
eaves! 400s sete. tisiete cic otis ste 48.69 7.9Q| 15-03| 4022] 2675 |e were 
Stems) 1200 IbSi: ist seulacees 38.44 Q.-27| 1G. 58l\ (Ack Ol) esa leans 
Seeds. Soolbs) obi eheccisisweee « 29-37 | 8.99] 3-07] 9-74 -48| 29.20 
Birs 7400 DS. cs oe pleleis cold weit ere 52.01 Fic42|) TA -KO|| 35 7neaealateee 
ints Aco Sis. cr) oe she, Uatain ere fare 5-09 1.69] 1.20 ~52 “SOlas 


———— ee 
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MINIMUM AMOUNT OF FARMYARD MANURE 
required to replace the Ingredients abstracted from 
the Soil by an Acre of Different Crops. (McConne tt.) 


BMRIDGALS ras wins sea eee 5 CONSi shy PATNA Ss <6, sce) eee 15 tons. 
Batleysisic' st etsy 5 SWECES «a? s «ey awe 10 
FATS: = Goa apeyaienee sede 5 Mangolds.......... 20 
Meadow hay....... 8 Potatoes... i.j.. aaa 10 
IReGL ClO VEte epi eieieee 12 Cabbage... steer 25 
Beane oe ciais eee sh 10 Carrots,» 2's. ..s see 10 


AMOUNT AND QUALITY OF MANURE PRODUCED 
BY STOCK. 


The various classes of farm animals will produce about 
the following quantities of solid and liquid manure during 
a year, viz.: 


Solid Manure. Liquid Manure 


FOES Giese rah eis tale tS alee 12,000 lbs. 3,000 lbs. 
COR ace acne teat ersre rh eek esc rrs hole 20-000 6 8,000 ‘S 
SINCE Disk eee iee crete aimmiers ei area eS etets 760. 380757 
PAG aishes+ oa > Siete oles eeteit aco ele 1,800 <*‘ T,200' +3 


Since a considerable portion of the manure is lost while 
the animal is working or is out-doors, the quantities secured 
in the manuye-pile will not come up to these figures. 

The quantities of urine voided by farm animals during 
twenty-four hours are on the average as follows, accord- 
ing to Wilckens: cows, 15-20 lbs.; horses, 20-27 lbs.; 
sheep, 2 lbs.; swine, 7-9 lbs. The capacity for liguid 
manure-tanks or cisterns intended to hold the fluid excre- 
ments of a herd of a certain size may readily be calculated 
on a basis of these figures (see tables on p. 182). 6000 lbs. 
(about 720 gallons) of urine per 1000 lbs. live weight of 
cattle, is a liberal estimate. 

The quality of the manure produced will depend on the 
character of the feeding and the kind of stock kept. Rich 
feeding produces a rich manure, since, as shown in the 
table given below, only a relatively small portion of the 
valuable fertilizihg ingredients of the food is retained in 
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the bodies of the animals, or is taken away in the products 
sold. Rich feeding, therefore, has a beneficial influence in 
two directions, larger yields of products being obtained, 
and a better quality of manure being produced. 


COMPOSITION, AMOUNT, AND VALUE OF MANURE 
Produced by Different Kinds of Farm Animals. 


(Results of experiments conducted at Cornell University Experiment 
Station.) 


| Amount and Value per 


Analysis and Value per Ton of | 1000 Ibs. Live Weight 


anure per Day. 
ike NG ee vo, * |e 

a Riis aS é * 
2 Sao ae a |20q|, Soe) Son lees 
aed = of 2£a2 °S sao eo FAQ cad TQo 

IRenicty|shet ct: |sPer ct.) Pemet, | Cents. 
SHeepiasi 5052 77 9-39 .59 |$3.30 Paar 7.2 |$26.09 
Calves'.| 77.73 .50 .17 53 2.18 67.8 6.7 24.45 
PISSeerty 74.13 84 .39 .32 3-20 83 6 16.7 60.88 
Cows...| 75.25 q4'3 .29 44 2.02 74.1 8.0 | 29.27 
Horses .| 48.69 -49 26 48 2.21 48.8 7.6 27.74 


QUANTITIES OF NITROGEN AND ASH CONSTITU- 
_ ents Voided by Animals or Obtained in Animal 
Products. (Lawes and G1LBert.) 


Percentage of Ash 


Percentage of Nitrogen. Gonstitaents 


Obtain-|,,. Voided : Voided 
ed as Maas as |In Total eee as Excre- 
Animal|‘ Liquid | Excre- : ment or 
Excre- Weight ; 
Prod- micnt Excre-| ment. or Milk, | PetsPira- 
uct. * | ment. ; tion. 
Horse at rest ...| None. 43.0 57-0 100.0 None. 100.0 
Horse at work. .| None. 20.4 70.6 100.0 None. 1Cc0.9 
Fattening oxen . 3-9 22.6 73.5 96.1 2.3 07-7 
Fattening sheep. Figs) 16.7 79.0 05°7 3-8 96.2 
Fattening pigs. 14.7 22.0 63.3 85.3 4.0 96.0 
Milking cows....| 24.5 18.1 57-4 75-5 10.3 89.7 


* Valuing nitrogen at 15 cents, pnosphoric acid at 6 cents, and potash 
at 4} Cents per pound. 
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PERCENTAGE COMPOSITION OF COMMERCIAL 
FERTILIZING MATERIALS. (Bzat.) 


Phosphoric Acid. 


Name. = 5 , . ts 

is, b | < 2 4 = . 

ue © a 3 2 Ss 8 

co) 52 rot eS v ° 22 

= Z av nn 4 & na) 
Algze (Lynghia majuscula).| 16.26) 4.25 AO) isha ove aye)| svete eave pe 2.06 
Ammonitene acres yess sce Patstsl web dove) Moe a Pane or 3+43) .--e- 
ACD AIRS emerteeiteMte actos niecilh Re nversts|| Uaceretore | at craapetel|eeevereretat| mame 36.08) Deietete 
Asheswanthcacitercoall,..- sje lente Bio  GaSicn||lauchaac BIKSY| hci ue 
COME ADEN VIMO US Hoenie ores erat one 2-1 nll sterelelcers AO} See ete wapstogers BO mania 
oe) Nee Kalin Ween oe 3 ef) ESEAS TiO ||! oon etal eee 1.14} 48.50 
‘© wood, leached....... BOW 22) oe vere Ty27iiter enter testeleto I.51| 28.08 
re * “unleached - MDS{el| Gaccie Bees ...| -I.70| 34.00 
Bateeuano cree omiiciecr cer. 40.09] 8.20f 1.31| 2.37] (¥s24|uscolmeeene 
VOMECAS IN re leasis eepuietcteverstesenstee TOO | a al ya<, | atarerskers)| onion eee 35-89] 44.89 
Bone- blacks wexctateeasce crocs A OGNaio.c ciavail aiens arial oka eaten Gores 28 28]: sear 
STAN GISSOlVEMe se ctec ellen | asia, easiell| etsrelee 15.40] 1. 90\) §r7 R00 |fee ate 
Bone, meal. .s- th j-e es selaen > Fs5O\, "4sO5|\eas ete -40| 7260|| 29025 eeeeree 

—-+--+- 

fs SEP GISSOL VEG smrerectatell rateel ers BiGOl je reictore T3153 L760]. cer + 
£ oy free fromytat.t aliemisie..)- 6.20) oe al) eeu 2006\" pei 
ie So fromiclue factony;|\--- «2 ¥7O|-c Seis ssi|ies ccm celine 20.00) |= cae 
Carnallite;(< -u oe iets ee ellioe ein gale stele 13.60) < 65% aici] srcre tori eee ee 
Caribbean guano.. AE ee iss eh Lenco in seaa (seer lass Suse 26.77| 39-95 
aston pomacesac-1.--a5-- - el] (9.50) 5-50) To BON 1. 7)5\ sie eerete 
Cotton-hul! ashes 2... =... 7.80|s:. >.|| 22.75] X.25! (6.50) 66.05] moeao 
Cotton- seed meal, decort .. 7.75| 6.70) 1.77 ie 2:88). .500e 
“” undecort.. Neyligie. Weetoll Lr esieyoy 3.O| eer 
Cubayouanoe res ccc aes sce: PAR27 Ih TOm eet acina | ernie ll aeeiete D3 nah eee ee 

ID ried lOO wears ele eels =o 12.50] 10.52 Beane T,. Oa autere 
Dried tish)) 22) ecw. sacs 12.75| 7-25 55] 2.60| 0 osc imeleaae 
Eel-grass (zostera marina),.| 81.19 725 B32) soe Pal ctetee +07 Sr 
Gasilinive rani hye geass ee 22.28 Gall vairc eee ..| 43-66 
Horn and hoof waste....... TGSTY! AES I25| 4 toean e 1:03) asses 
IRAINIE Se oe eee alee aise Beeoleneckt T3654 | iii 2 call ~colee eee Tans 
Kelp (Za722#@72@) 22.6000. 87.75 20 S24!) aR ierd Sail Vavettees -06 «40 
ETESE TITER cise icra ore,ehy eerersiniare BQTFO|"! ssoverete |, ecatareve, Wrtevecaveee ete efeteret een 2.82 
Konuiontee\nua: coe aeiiesce Wale Pee Bsc pee ee Bi42|| 2 ciewretel|toseme sia il Pe 
Lobster shells ... 2.0.2.0... YAN Bel osaeor 3-52| 22.24 
Marls, Kentucky.. . TSO |e BF ee | eerngicta| Wome 21 ago 
Hg Maryland and Virginia TSO! ees .2-5]. .0-2) 0-40 
.** New Jersey green sand] 1.50}...... Se SF at eel pales .I-4] 1-9 
“Ss Nocthy Carolitiassc casccelt 250i eae B=T 55 Persie.< | crete O-.4 5-45 
Meat Scrap) 2)... asieleles Bol} T2VOOL ATO da ie cciie,a\| ele ceenetel lineererere 2607 liane 
Mona Island guano ........ 1532 RG G|lneesatucd Ntsc lusts 7-55| 21.88] 37.49 
WWE” Sb S48n none dana eduaces 50.00] 1.10 BN etry sie ae TONE 
Mud, Salt gh oe steht ciaiell OC. OO) 40 35 lateral svenseaens -10 -90 
Muriate of potash. Sols cele Serallt M2vOO etc: Gia oppo F AOI >be tien 
Navassa phosphate......... FiKOO|i-) okecotia val] stelsie set temo ete tere Ras eo 34.27| 37-45 
Nitrate ofisodatye 2. ce Ae0le| kod! T5270 Sieh hall een eee 
Oleomargarine refuse....... 8 54) 12.12 Sikes S8lacuee 


. 
| 
| 
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PERCENTAGE COMPOSITION 


FERTILIZING MATERIALS .—Coxtinued. 


; Name. he 
3 
DB 
Ke) 
= 
Oyster-shell lime*. 15.00 
PEAt as okie ad ees ee cei Ox abo 
Peruvian guano Mhersiave Rrerwaysi:= 14.81 
Phosphates, Florida.. nos 
RIGS BUTE tnt ck 5 x sisic = ae 
Se 81.90 
te SMES im oa aire & hos ai 1.47 
+t RIMES Gi2icc% ayese=y 21 ateyee 81.50 
Sewage sludge, precipitated] 88.40 
RENE CMR eic a ctpc wets cis. cece ai nee 5 +54 
S. Carolina rock, dissolved.. <% 
SS Be Da5o 
Spent tan-bark ashes.. 3.61 
Sumac waste ES Areal cle 
Sulfate of ammonia ........ 1.00 
Sulfate of potash and mag- 

FYESTIEY (% ERS Pa gt ae ee 4-75 
Sulfate of potash, high grade} 2.54 
Shain ue ee re 7.25 
CU: ei 10.00 
PUNO AS SAG is. loeic bie es'ss0 es 1.45 
MOOR CECOISEAIKS SS: 5 s.cc2s.c'8 ed: 6.18 

be SEEING) yea) aicis ac ascents 10.00 
WiOIMWASIIN GS? an canseease [le dsck 
NVOOIRWASTO fs 6) 555), wicialcvee ec 15.80 

Composition of Farm 

Manures. 
Barnyard manure, average..| 68.87 
Cattle excrement, ‘solid ‘fresh j.03 2 
Cattle urine, fresh . Bee Wica cate 
Hen manure, fresh... ......| 60.00 
Horseexcrement, solid... .322|2.2: 3. 
Horse urine, fresh. FAS Peel Nats oye 
Human excrement, solid.. 77.20 
Human urine. ee seer 05.00 
Pigeon manure, ‘dry. eee 10.00 
Poudrette, night soil.... .. 50.00 
Sheep excrement, solid,fresh|...... 
Sheepmurine. fresh... .<s2ils mee els 
Stable manure, mixed....... 3.27 


Swine excrement, solid,fresh 
Swine urine, fresh.. 


* 18.5 percent carbonate. 


eee ee 


Phosphoric Acid. 
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OF COMMERCIAL 


g Le 
Scie pics. ie cant meat Lhe 
5 sg =) 4 ae 8 
= ° wey vu ° — 
Zz a Nn a4 fo 4 
Wares Osi |e nals ell arsers 2 18] 55.00 
.85 AS torrentan lich ete Ble ae 
7-35| 2-65! 3.20] 4.10] 15.30 ch 
Eia\ oth a Cilletaate ee [ meter theese 24.50] 28.50 
ares: si ls eM oe [Naparetameee scarey oot | os Ch gle 20.93 
-29 Sle Sane oe | oye ces OO e esices 
Le -92 +30] 6.06 
“732 Te sol. -18 52% | 
-O5 ECS 15) bh yan cies eRe -Io} 1.58 
ft Mra Oys pevetate re de [izcokerar aie | herd st] Veena 
——-+-—~Y 
Softee erase ae 11.60 TS 20)| Me ciere are 
#2 ve 127, .07| 28.03] 41.87 
523 EACY Wa aao caallenioce ¢| 1-61) 33.46 
PLO tic 2G | loves acetal eyareioners ieee 1.14 
20.50 Bile : sores 
eects 25.50] 22-c-lecocacieccwes| 2.57 
Sensis Be Boy olSrines : = Bois 
Weenie 16.65 406 etal Lopes BUA EI 
Gie7O lle seal -30| 5.10] 11.80 or 
eererersealiare cokes +00} 3.06] 23.49] 48.66 
JAZE|) NG eO2l is aie ches ereaye -65| 2.22 
Baal, J in 2O|sleiajetare - 270 42o 
arertes SBF IA Sontsel bane ieeton (Maye see 
GySoll Ex {ollie lcie.e's lls oereie's 35 Ir 
-49 343 eaialele seals 2 \ereainiate 
-29 SEO | [ista\atet ote (rele sitet SE7|| Meisicrat 
-58 - 49}. - : ae les Salad 
I.10 = 5O ka eie.zaais'lteteratove : BOS vain sie 
044 25 |-veiasele al eatoret KF elateteiirs 
EG S5ih ai Kie SO |e cisteja\ei| stateless etait atts 
1.00 Sekar Agl mace Jel LOO] sae 
.60 deste Chor loronue m7 |e avelchere 
S20}. B-FxOO | felatccrete sets I.go] 2.10 
-80 QCM iitetetstoiel (eat ajsisie 1.40 .80 
255 STS eteiethers\|peisic evels Ae Gongs 
TNO | ey Ser 2O| sterelore: ciliate sa ievey= OE iemaiere 
+50 BGolits st. Oy SRO "2{8)\ Segnac 
-60 Stell Sok son Eoeae Be hd Ae 
-43 Stee A a he SOF etecee 


+ Nova Scotia plaster contains 94 per cent pure gypsum and 4 per cent 
carbonate of lime; Onondaga and Cayuga, 65-75 per cent gypsum and 
18-28 per cent carbonate of lime. 


+ Sometimes as high as 5 per cent. 
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EXHAUSTION OF FERTILIZERS. (Scotch Authority.) 


ON CULTIVATED CLAY LOAM. 


= | Per Cent remaining in the 
he Soil Unexhausted at 
Kind of Fertilizer. ee) ) End of Bere 
a Six Years. 
teas! 
~~ 
XQ Le) 2°| 8 eS 
AYE ge Meiesaias ue cise he Me ae eee me 12. | 80 | 65. | 55] 45ulra5uines 
ISGNE) MEAL ie keel gaeevee alee sl Mere are mee 51.00) 30),| 2on| are 
Phosphatic/muanosia. sse.minden ss viene aoe Bil 1504] 30 | econiana 
Dissolved bones and plain superphos- 
PDIAGES os, teovsetee hon eorete atc adsl metal 4 20 | Io 5 . 
High-grade ammoniated fertilizers, 
BUENO. ue SS Sesh n A668 poopeGueodoces 3 JO) | ZO. o a oe 
Cotton-seda meal! ob iicstcsladce sere ges 5 || 40: ||) 301/920 4| zon eiautl tres 
Stable manure....... Veta adios Neanann y ee aciels 5 , 60 | 30 | 20 | 10 


ON CULTIVATED LIGHT OR MEDIUM SOILS. 


PeAMOY Ao hee Nata s ctor shoe hee coe eee Meee eae 10 75 | 60 | 40 | 30) 20] 15 
Bones meals. esac jolie ule Meevernc siyeele ster 4 Vi Gonle3o 10 arta (ete 
Phospharervonanosmansup ce acer eee. ae 4 50 | 20 | Io 
Dissolved bones and plain een 

phate ..: : Spa ae 3 20 | 10 inl Meee lucie [fac 
High-grade ammoniates, ‘guanos. spre 2 BO! 20 |leae ales sf 4 
Colao eaeteh ve Re good nbd adeonde As /\\e4o' | 360200) rome cen ere 
Stablewmantinesw.saaqanseeentaecte cts eae 4 60430) | TOW eral ieeten| tere 

ON CULTIVATED PASTURE LAND. 

LONI TELA ® Oe HP SAR PER AUN cs a 8 tists fie Rvete I Aaya 60 | 50 | 45 | 40 
Bone nrealeec. castisee rio teceee eas 60 | 50 | 40 | 30 | 20} to 
Phosphaticcuanosi ce. 5.) csc eet 50 | 40 | 30 | 20 | 10 


Dissolved bone, etc ..... mie ect 
High-grade ammoniated guanos . ae Si 
Gpitoresced gealio a ut eee ened 
Stable manure. : 


30 | 20 | Io 
Z0)| 20) |erolliies 

40) 30° |) 201 208 eee 
60 | 50 | 40 | 30 | 20 | 10 


Naphpt QAyunwn 


Sulfate of ammonia, nitrate of soda, sulfate, nitrate, 
and muriate of potash are generally held to be entirely 
exhausted by the crops grown the season of their applica- 
tion. ; 
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EQUIVALENT QUANTITIES OF FERTILIZING 
MATERIALS, (WHEELER and HarTWELL.) 


For 


too Ibs. nitrate of 
soda 
too Ibs. sulfate 
of ammonia 
toa lbs. dried 
‘blood 
1oo lbs. cotton- 
seed meal 
1oo lbs. diss. phos- 
phate rock 
too lbs. diss. bone 
black 
too lbs. double 
superphosphate 


f 


too Ibs. tank- 
age 


»00 lbs. dry 
ground fish 


too Ibs. fine- 
ground bone 


pe SS 


May be Substituted any One of these Materials. 


76 lbs. sulfate of} 141 Ibs. dried|235 Ibs. cotton- 


ammonia blood seed meal. 

132 Ibs. nitrate of} 186 lbs. dried] 311 lbs. cotton- 
soda blood seed meal 

71 lbs. nitrate of|54 lbs. sulfate of] 167 lbs. cotton- 
soda ammonia seed meal 

43 lbs. nitrate of| 32 lbs. sulfate of| 60 lbs. dried 
soda ammonia blood 

76 lbs. diss. bone] 33 lbs. double su- 
black perphosphate 

131 lbs. diss. phos-| 43 lbs. double su- 
phate rock perphosphate 

308 lbs. diss, phos-} 235 lbs. double 
phate rock superphosphate 


39 lbs. nitrate of soda and 38 lbs. phosphate rock. 

29 pee peiate of ammonia and 38 lbs. phosphate 
rock. 

55 lbs. dried blood and 38 lbs. phosphate rock. 

gt lbs. cotton-seed meal and 38 lbs. phosphate rock. 

80 lbs. dry ground fish and 14 lbs. phosphate rock. 

33 lbs. nitrate of soda and 4.5 lbs. fine-ground bone. 


48 lbs. nitrate of soda and 31 Ibs. diss. phosphate rock. 
37 Ibs. sulfate of ammonia and 31 lbs. diss. phosphate 


113 lbs. cotton-seed meal and 31 lbs. diss. phosphate 
rock, 

80 lbs. tankage and 17 lbs. nitrate of soda. 

36 lbs. fine ground bone and 44 lbs. nitrate of soda. 


13 Ibs. nitrate of soda and 85 lbs. diss. phosphate rock. 

to lbs. sulfate of ammonia and 8s lbs. diss. phosphate 
rock. 

18 Ibs, dried blood and 85 Ibs. diss. phosphate rock. 

30 lbs. cotton-seed meal and 85 lbs, diss, phosphate 
rock. 

33 Ibs. tankage and 72 lbs. diss. phosphate rock. 

27 lbs. dry ground fish and 76 lbs. diss. phosphate rock, 
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PROPORTION OF PLANT FOOD RECOMMENDED 
FOR CROPS. (Virernia Exp. StTarion.) 


- Phos- : Phos- 
Crop. Nitro- phoric|Potash Crop. Nitro- phoric|Potash 

- en. | Acid. gen. | “Acid. 
% % % % % % 
Alfalfa. sc cx I 8 IO OE Fee en ee 4 0 6 
Barley 2 28 4 4 8 Peanuts ... 2 10 IO 
Buckwheat . 4 8 ra) Potatoes .. 4 7 10 
Cabbage 6 7 QO RVG ue rss s 4 9 5 
Clover I 8 10 Tobacco... 5 6 10 
Commences 3 8 6 Tomatoes. . 4 6 4 
Cottons... 3 8 4 Wheat. .... 3 8 4 


VALUATION OF MANURES AND FERRTILIZERS. 


The valuation of fertilizing ingredients shown below (see 
p. 159) is the one agreed upon by a number of Eastern experi- 
ment and fertilizer control stations after a careful study of the 
retail prices of crude products of fertilizers during the six months 
prior to March 1, 1908. It expresses the commercial value of 
the fertilizers, and not their agricultural value; the latter will 
vary according to the requirements of the land and the character 
of the crops grown. Fertilizers are sold in States having fer- 
tilizer control, on the basis of a guarantee of a minimum con- 
tent of potash, phosphoric acid, and nitrogen, singly or com- 
bined, and it is the office of the fertilizer control stations to 
watch that goods offered for sale in their respective States are up 
to the guarantee. Farmers living in States where fertilizer laws 
have been enacted (Alabama, Arkansas, California, Connecticut, 
Delaware, Florida, Georgia, Illinois, Indiana, Kansas, Kentucky, 
Louisiana, Maine, Maryland, Massachusetts, Michigan, Mis- 
sissippi, Missouri, New Hampshire, New Jersey, New York, 
North Carolina, North Dakota, Ohio, Pennsylvania, Rhode 
Island, South Carolina, Tennessee, Texas, Vermont, Virginia, 
West Virginia, Wisconsin) should*only buy fertilizers on guar- 
antee, and should examine the fertilizer bulletins published by 
their respective stations to ascertain that the goods put on the 
market are not below the guarantee, and that the valuation 
price is not below the selling price of the article. Where a reason- 
able suspicion of fraud exists, apply to the director of the experi- 
ment station for information concerning the goods offered for 
sale or the firm placing them on the market. 
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TRADE VALUES OF FERTILIZING INGREDIENTS IN 
RAW MATERIALS AND CHEMICALS, 1908. 


Adopted by Eastern Experiment Stations for estimating the value of 
mixed commercial fertilizers. 


: Cents 
Nitrogen— per lb. 
NEC ACE, et Ta athe eS che Del she ho sie 8 & o's Gre sists agora Paras aide 18.5 
PEP MATINONINT: SMCS A a odcch Gr aie al p ora, alalisd) u! a's. Qin! Sopa olay ER. 


Organic Nitrogen— 
in dry and fine-ground fish, meat, and blood, and in high- 


Peete AMEE SE EPUZETS.S 58-0) ¢ o's <n saaplavsicnsa epee eat 20.5 
Memeemone and fankage. oo sk Get dee oka oe 20.5 
meotae bone and tankages . 1. os. vont aawto die. coe. 15 

Phosphoric Acid— 
MPRA TURIN ARISE «15 01) <0er a a0 AOI CASIOTE sobs lanes eee: wee 8 5 
soluble in ammonium-citrate solution................4. 78 
in dry fine-ground fish, bone, and tankage.............. 4 
imicoatae dish. bone,.and tankage.. 52. .2. 0420.06 ee.. 3 
in cotton-seed meal, linseed meal, castor pomace, and 

CU ER Ch Aa SI a eg eG Co Pee Se 4 
insoluble (in ammonium-citrate solution) in mixed fer- 

RRR er eats d's 4's ES Piet tataes Ara le Pibalincy le ele wh 2 

Potash— 
as high-grade sulfate, and in forms free from muriate.. 5 
PeUmPnInER Re eM fea) 2 Gls atis vat fod vane Bidda te RL eS 4} 


The manurial constituents contained in feeding stuffs are 
valued as follows: 


eee TAMER TA AEED has, Neo os oi. eagea e 0. ¥.4 an 'e'e, o's was ms Glas estan 20.5 
MMe PUM MM AEIAUL hay. Pot ay 2c0n vaio -o. 8 bie da ow nes 2 ole hw age mates 9 4 
ECMO Satta se P F wa luigi "avn lahiacad wb a a alabatethe Wiest aaale'2 44 
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CONVERSION TABLE FOR CALCULATING FER- 
TILIZING INGREDIENTS. 


‘Kecounk of Bathiplted Gives Corresponding Amount 
y of ; 
INIEFORE MIN. Ficreieistoiecie nce ote 1.214 Ammonia. 
OO WW b corakolerete nfelan' star acute 6.07 Nitrate of soda. | 
SCRE AN Ms efacisie ols pees eicieit eeiee 4-7 Sulfate of ammonia. 
AMMONIA LS ol elelalesisinie(s(ore'sislaiel= 824 Nitrogen. 
SUMO ete atevalareva ohejaiele te) ee 3.882 Sulfate of ammonia, 
GO sh Mes Si irc fale RAE eS 3-147 Chlorid of ammonia, 
J bet SOLE SO AIA 3.706 Nitric acid. 
SOEMO MD gislete biciats, vaahieaiale % aPeie 5.0 Nitrate of soda, 
OP “sacdbandaeeroounoad 5-15 Protein, 
Nitrate Gt Seda’ v....<sb% 0.6255 165 Nitrogen. 
. Sep ee SPUN ieee Nhs argicte dusters -2 Ammonia. 
Sulfate of ammonia ........ .212 Nitrogen. 
i? oo CARO Aca st .258 Ammonia. 
Potash (anhydrous)... ...... 1.85 Sulfate of potash. 
se Wi Rica te), ciate Bra NR PS RR Rea 1.583 Muriate of potash. 
Sulfatevot potasliauns) ween ees 54 Potash. 
Murtate.of potash... :-...-..... .632 . 
Phosphoric acid (anhydrous), 2.183 Tri-calcium phosphate. 
ns ree Bae eee yet 1.915 Di-calcium phosphate. 
- TA eteeyck Melee ce 1.648 Mono-calcium phosphate. 
Mono-calcium phosphate ... 1.325 Tri-calcium phosphate, 
Di-calcium phosphate........ 1.565 - 4 rs 
Tri-calcium phosphate...... -459 Phosphoric acid. 
Lime (calcium) Oxid))\.5.2.- 2. 1.845 Tri-calcium phosphate. 
SO rouiseirinlshs Beiter cease 1.786 Carbonate of lime. 
Chloringseeh enh ameee owen 1.648 Sodium chlorid. 


PRICES OF NITRATE OF SODA ON THE 
AMMONIATE BASIS. (Chilean Nitrate Works.) 
Figured on Basis 380 lbs. Ammonia in One Ton Nitrate of Soda. 


Equivalent 

Price per Price per Price Am- Price Am- Equivalent 

Cwt. of Ton of monia per Lb.| monia per |Cost of Nitro- 

Nitrate. Nitrate. as Nitrate. Ton Unit. gen per Lb. 
$1.80 $36.00 $0.0047 $1.894 $0.115 
1.85 37.00 0.0073 1.946 0.118 
1.90 38.00 0.1000 2.000 ©O.122 
1.95 39.00 0.1026 2.052 O.125 
2.00 40.00 ©.1052 2.104 0.128 
2.06 41.00 0.1078 2.156 On RSE 
CS) 42.00 OoLtLoOs 2.210 O.58a 
2.15 43.00 ©.1131 2.262 O17 
2.20 44.00 O.1157 2.3814 0.140 
2.26 45.00 o.1184 2.868 0.144 
2.30 46.00 ©.1210 2.420 0.147 
2.36 47.00 0.1236 2.472 0.150 
2.40 48.00 0.1263 2.526 0.153 
2.46 49.00 0.1280 2.578 0.156 
2.50 50.00 Os ngas5 2.680 o.150 


. . . a 
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REASONS FOR TILE-DRAINING LAND. 
(CHAMBERLAIN.*) 


Land should be drained, because: 

1. Tile drainag> makes all tillage and harvesting operations 
easier and more rapid, physically and mechanically. 

2. Drainage removes both the excess surface-water, and the 
surplus water in the soil and the subsoil. 

3. Drainage prevents loss of fertility by surface wash. 

4. Drainage will add fertility to the soil with each rainfall. 

5. Drainage helps to warm the soil as well as to dry it, giv- 
ing best conditions for plant growth. 

6. Drainage lengthens the season of tillage, crop, growth, 
aria harvest. 

7. Drainage increases the extent of root pasturage. 

8. Drainage helps to disintegrate the soil and make pulveri- 
zation possible. 

g. Drainage greatly diminishes the effect of frost in heaving 
out wheat, clover, etc., in winter and spring. 

1o. Drainage on clayey soils helps the crops to resist drought 
better. 

11. Drainage often, though not always, diminishes the sud- 
denness and violence of floods. 

12, Drainage, both open and with tiles, improves the health 
of a region. 


* Tile Drainage, by W. I. Chamberlain, Medina, Ohio, 1891, 35 cents. 
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NUMBER OF RODS AND OF TILES PER ACRE, 
WITH DRAINS AT VARIOUS DISTANCES 
APART. (Scort.) 


Distance Rods 


os -inch 13-inch 14-inch 15-inch 
between |(544Yards)| *20\0¢ 2. on ls 
het DEaiae, 2 Wego: Tile. Tile. “bie Tile. 
Feet 
15 176 2904 2680 2489 2323 
18 146 2420 2234 2074 1936 
2 125 207 IQI5 1778 1659 
24 IIo 1815 1676 1555 1452 
27 07 1613 1489 1383 12yo 
30 88 1452 1340 1244 1161 
33 80 1320 1219 II31 1056 
36 72 1210 I1I7 1037 968 
39 67 1117 1031 957 893 
42 62 1037 958 888 829 


SIZE OF TILE PIPES 


Required for Draining under Average Conditions. 
(WarInG.) 


The drains being laid four feet, or more, deep, and laid on 
a well-regulated fall of three inches in a hundred feet: 


FOr 2: ACTeS,.0\sc 0 cscs seesc'ss 12-INCH pipes 


as 8 as eeeteeeoeaeeeee eevee 2+ es es 
% 20 sc @eoeeseeeseserece 34 i hd 
vs 40 ae +e@eoeeveoe eee two 34 st f 
. 50 ae eee eae e etensiee O an rr 


as I00 Ll 4 PRES Dat eiats ce 40 


These drains will remove the water fast enough for all prac 
tical purposes, even after heavy storms; if the pipes are securely 
laid, the drains will only be benefited by the occasional cleaning 
they will receive when running ‘‘ more than full.” 
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Table of Size of Tile Pipe of Main Drain. 


(McConneELt.) 


Acres Drained. 


Fall. a 
3-inch | 4-inch | 6-inch | 8-inch | 10-inch] 12-inch 
Tile. Tile. |) Diley. ps Piles Ties} / Eile: 


ee eee | | — | | | 


MPEOOCRITIN S20. css cole’ cis 18.6 26.8 74.4 150.0 270.0 426.0 
Seder BO seiecie eee lat Wek 21.8 60.4 128.0 | 220.8 | 346.0 
ian panicle (AO 'c|a\s'sS'i0's-0"s 12.9 18.6 51.6 108.8 | 189.6 | 298.4 
I ih ¢ Eo Pee 11.9 17.0 47-7 98.0 | 170.4 | 269.0 
© Se Gio Baer eee 10.9 15.6 43-4 go.o 156.0 246.0 
See FO oi cioie ate e' cs 10.0 14.5 39-9 83.0 144.4 228.1 
ee 80 sane 9.3 13.4 37.2 77.0 135.0 213.0 
Bie OO CHSciee See 8.1 12.6 35.0 72.5 127.0 | 200.5 
Bu.) 7 AOD tees os =e. Vos) 11.9 33.5 69.2 120.6 190.5 
Ay as (T5O) «ies vwee's 6.7 9-5 26.6 56.0 97-3 154.4 
Beet) BOQ. -s0see alee ey f 8.2 22.8 48.0 83.9 TS2h5 
Te tg 2bOr teen tee ee 5.1 7-5 20.4 42.4 74-4 117.0 
a RS) 4-6 6.9 18.4 38.2 65.5 107.0 
TUT 400. ee 4.1 5-9 16.5 32.6 60.3 90.7 
Te ke DOQr tee tee ay / 5.2 14.8 30.1 54.¢ 81.6 
ae OO) sc'ss'a cs 3-3 407 13.3 28.0 48.6 74.0 
4 ee SOO Fe c/n ela'e 2.9 4.1 14 24.0 41.9 65.0 
Tn gg 1LOOQr see renee 2.6 Sey) 10.2 21.2 37-2 56.0 
I I500.... 2k 3-0 Sis 16.8 30.8 47-0 
Nei es th 1 2O0O'. Abe 5\5\2ic-s) 0) 1.9 2.8 7.4 15.0 25.0 40.8 


Rule for Obtaining Size of Main Pipes.—Multiply the 
square root of the number of small drains (of fair average 
length) by the diameter of small pipes; the quotient gives the 
diameter of main. 

If the distance apart of drains in feet be denoted by F, that 
in links by Z, and the length of drains in chains per acre by C, 
then 
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NUMBER OF ACRES WHICH A TILE OF A GIVEN 
DIAMETER AND PER CENT GRADE WILL 
DRAIN WHEN USED AS AN OUTLET. (Exu.iorr.) 


Table 1.—Discharge of Tile from 4 to 20 inches in 
Diameter on a Grade of 1 foot per 100 feet. 


Discharge in 
Cubic Feet 
per Second. 


Discharge in 
Cubic Feet 
per Second. 


Diameter of 
Tile, Inches. 


Diameter of 
Tile, Inches. 


4 0.16 12 3.40 
6 ©.49 15 6.29 
8 eld 18 10.37 
9 Te 20 13.85 
10 2.05 


Grade in 


Grade per Square Grade per Square 
roo Feet ees Root of 100 Feet anes Root of 
in Feet. imated). Grade. in Feet. imated), Grade. 

0.04 % 0.200 0.40 434 0.632 
105 5g 224 “45 588 .671 
-06 34 245 .50 6 707 
08 % .283 555 694 -742 
.09 I 300 .60 7% -775 
.I0 ig “310 165 734 866 
«12 11g 346 +70 838 .837 
+14 134 +374 75 9 . 866 
-16 2 . 400 .80 9% 8904 
18 244 -424 .85 10l4 +922 
-20 244 -447 -90 1034 -949 
+25 3 +500 -95 1114 :975 
30 3% -548 1.00 12 1.000 

35 414 592 


To determine the number of acres that a tile main of 
given size and grade will drain, multiply the discharge of 
the tiles, according to size (see Table 1), by the square root 
of the grade upon which it is proposed to lay the main 
(Table 2). When it is desired that the main shall carry 1 
inch in depth per acre in twenty-four hours, multiply this 
result by 24; if one-half inch, multiply by 48; if one-fourth 
inch, multiply by 96. (Farmers’ Bulletin, No. 40.) 
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NUMBER OF ACRES DRAINED BY TILES REMOVING 
1/4-INCH DEPTH OF WATER IN 24 HOURS. 
(ASHBAUGH.) 


Grades. Diameters of Tile Drains, Inches. 

Per |In. per 

cent. | Rod. 2 4 6 8 ROW Tan TiS ren | ion loa ka 
0.03 rave he eae lhe eds band fake Pees) S7. SON LOO msol 205 254 ene 
0.05 i ene 5 13 2S" eAOn Wea's DSP 29 204) 332 ager 
0.10 i6 4 7 | 19 | 40 |. 69 |r0o9 | 186| 280] 373] 471| 582 
0.15 33 4 9 | 24 | 49 | 85 |132 |. 232] 355] 458] 577| 713 
0.20 5 | 10 | 28 | 56 | 07 |153'| 264] 410| 520] 667| 823 
0.30 3 6 | 12 | 33 | 60 |r1ro {188 | 322] 502] 648] 808]1008 
0.40 té 7 | 14} 30 | 70 |138 |216 | 371] 580| 748] 942\/1165 
0.50 I 8 | 16 | 44 | 80 |154 |246 | 416] 648) 838}1050]1300 
°.60 175 9 | 17 | 48 | 97 |169 |266 | 457| 710] orr\r154\|1422 
0.70 12 IO | 19 | 50 105 |182 |287 | 488) 768} 988]1242\15490 
0.80 175 TO | 20 | 55 |114 {195 |307 | 526] 822/1050/1332\1645 
©.90 1¢ 10 | 2I | 50 {110 |207 |326 | 558] 872/1123/1414|1747 
I.00 2 Ir | 22 | 62 |126 j218 |343 | 580| 917/1176|1405|/1838 
I.50 3 13 | 28 | 75 |153 |267 |4109 | 722/1123/1450|1824|2256 
2.00 4 15 | 31 | 88 |1t78 |309 |485 | 832|1207|1676/2110\2504 
3.00 5te | 19 | 39 |107 |216 1377 |503 |1020|1580]1957|2592 
4.00 Tig | 22 | 45 |123 |253 1437 |683 |1176 

5.00 of 25 | 50 |138 |280 1486 -|765 

7.50 | Tat 30 | 61 {160 1344 
10.00 | 10932 25-70 Gos 


The table is based on Poncelet’s formula, and refers to drain- 
age of ground water only. If surface water is also to be removed, 
as in the case of ponds without other outlets, the tiles will drain 
safely only one-half to one-third the number of acres given in 
the table. When a part of the land in the watershed is rolling, 
not requiring tiling, count only one-third of such rolling land 
in addition to all of the low, flat land, in getting the size of tiles 
to remove ground water only. 

If it is not practicable to use such a large tile as is required to 
carry a large amount of surface drainage, a broad shallow depres- 
sion, cultivated or kept in grass, may be maintained alongside 
of the drain to carry the surface overflow from heavy rains. A 
12-inch tile may thus often be used in place-of the a ah 
15-inch or 18-inch tile. 
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NUMBER OF ACRES DRAINED BY OPEN DITCHES. 


Depth of Water, 3 feet. Depth of Ditch, at least 4 feet. 
Grades. — Average Width of Water, Feet. 
ee Feet 
per 4 6 8 Io 15 20 30 50 
cent. | Mile. 
0.02 Th Om Is Bebe adeees 725 970 1570 2240 5300] 18400 
0.04 Ber, 400 690 | I000 I360 2250] 4700] 7470] 26100 
°.06 Brie 492| 850] 1260 1690} 2770] 5770] 18400] 31900 
Roos ee) 
0.08 4.2 572} 980] 1460 } 1050] 4820] 6670| 21400] 37400 
©.10 Sirs 636] 1100| 1630 2180 5360] 7440| 23700] 41400 
O.15 7.8 791 | 1330] 2010 2°72, 6600 | 19000] 30200] 52100 
oy Hoy || Maikorn 6) 905| 1560] 2310 4720| 7870] 21800] 35000] 60300 
0.25 | 13.2 | 1020] 1740| 2660 5300| 17500] 24600] 39000] 67700 
0.30 15.8 | L100] 1970] 2900 5850] 19400] 26800] 42700] 74000 
0.40 | 21.1 | 1300] 2290]; 5050 6740] 22200] 30800] 49400) 85700 
0.50 26.4 | 1475] 2559| 5620 56 24800 | 34800 | 55300] 95200 
0.60 | 31.7 | 1600] 2790| 6230 | 16500] 27200] 37600} 60400 
0.70 | 37.0 | 1720] 3010] 6650 | 17800] 29400] 41200 
0.80 | 42.2 | 1850} 4850] 7170 | IQI00 
0.90 | 47.5 | 1955| 5140] 7550 | 20100 
1.00 | 52.8 | 2050] 5400] 7980 
Depth of Water, 5 feet. Depth of Ditch, at least 64 feet. 
Grades. Average Width of Water, Feet. 
Per Feet 
hes per 6 8 Io 15 20 30 50 
Mile 
O.02 TBO) 980 1470 Igoo 5000 7150 23800 43800 
0.04 2x7 1390] 2090] 2800 7200 | 20400 | 33500 62500 
Lie ser SREY Aa tee. 
©0.06 aie 1710 2560} 5100{| 17600 24700 | 40800 75500 
0.08 4.2 1980] 2980] 6100] 20400 | 30000 | 48800 88000 
CRB ea | 
©.10 ae 2220| 5010| 7600| 23400 | 33400 | 54500 98000 
Oars 7.8 2720| 6300|17100| 28700 | 40500 | 66700 I 20000 
©.20 TO. 4820 7300 | 19500| 33000 47000 77000 I 39000 
Bie. 20er 
Q225 Lsh2 5370 | 16300] 21900} 37500 53000 | 86000 155000 
Ofgo | 158 5900 | 17900} 23900] 40700 | 57000 | 94000 | 170000 
o.40 Ait eae 6830 | 20600 | 27700} 47000 | 67000 
ONS On20). 4) 7600 | 23000 | 31000 
rere 
©.60 | 31.7 | 16700] 25200] 33900 
On7O4|) 371.0) | Ter0o | 27 300 
OPnSoNl, Ala. 2" 1900 
O%00))|) 47. 58 | 20500 
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NUMBER OF ACRES DRAINED BY OPEN DITCHES— 
(Continued). 


Depth of Water, 7 feet. 


Depth of Ditch, at least 9 feet. 


Average Width of Water, Feet. 


20 


30 


50 


Grade. 
Pa Feet 
per 8 Io I5 
cent Mile 
0.02 I.o 2300 4700 16600 
©.04 2-1 4850 6740 23400 
Ena ee 
°.06 3.2 5920 17000 29600 
0.08 4:2 6940 I9100 34200 
©.1I0 553 7720 21800 38400 
RSE 
OLns 7.8 19400 27000 47200 
0.20 | \ro'. 6 22400 31300 54200 
OL25 | 13.2 25000 34800 60500 
O30)! £5..9 27400 38200 66200 
of40 | BT .t 31700 44100 
©.50 | 26.4 35400 


28000 
35400 
43400 


50000 
56000 


68500 
78700 
88000 
96500 


48000 
58000 
72000 
83000 
92600 


II2000 
I 30000 
146000 


88500 
106000 


I 29000 
I 50000 
167000 


202000 
235000 


Depth of Water, o feet. 


Depth of Ditch, at least 114 feet. 


Grade. 

Per Feet 

cent. per de) 
Mile. 

0.02 1,0 6550 

0.04 2{1 18500 

°.06 3.2 22600 

0.08 4.2 26300 

°.10 Bae 30400 

O.25 7.8 37300 

©.20 To..G 42900 

O425 D3 2 48000 

©. 30 15.8 52500 

°. wh 60800 


Average Width of Water, Feet. 


76200 I 
85300 I 


20 


40800 


50000 
61000 
71000 
7Q100 


96200 
04000 
25000 


30 


69500 


83500 
103000 
I 20000 
132000 


162000 


50 


127000 


157000 
193000 
221000 
244000 


298000 


The above tables are calculated by Kutter’s formula, using 
a “coefficient of roughness’’ equal to 0.03, as recommended for 
channels in moderately good condition, having stones and weeds 
‘occasionally. For ditches in first-class condition, the number 
of acres may be increased about 25 per cent. 


The tables have 


168 AGRICULTURE. 


been calculated for ditches having sides with slopes of one foot 
horizontal to one foot vertical, but are approximately correct 
for other slopes. 

The capacity of the aie has been made as follows, the 
ditches to run not more than 8-10 full for the capacities men- 
tioned: 

Above the upper heavy line, # in. depth of water per 24 hours. 

Between the heavy lines, $ in. depth of water per 24 hours. 

Below the lower heavy line, } in. depth of water per 24 hours. 

Local conditions may vary the size needed, and it is necessary 
to consult a drainage engineer in each case. 


ADVICE TO LAND OWNERS ABOUT TO CONSTRUCT 
DRAINS. (ASHBAUGH.) 

1. Employ a reliable drainage engineer to make surveys, and 
plan your system of drainage. Otherwise you are very liable 
to throw away part of your money. 

2. Require from your drainage engineer a complete map or 
plat of your drains, showing the exact location, sizes, grades, and 
depths. Remember that your drains will be out of reach (except 
at much cost and trouble) after they are covered. . 

3. Make your drains of ample size. Drains which are too 
small fail when you need them most, in wet seasons. 

4. Put your tile down to a good depth. Otherwise they will 
not draw well to any considerable distance. Make them four 
feet deep in the lowest ground if possible. ‘The extra cost of 
good depth is small in proportion to the total cost. 

5. Have your drainage engineer inspect the work during 
construction and test the grades of the dr-ins and see that the 
work is well done. Many tile become choked with mud because 
not laid true. 

6. Be sure to protect the outlet. Build a bulkhead wall of 
brick or stone to hold the end. Also use a piece of iron pipe at 
the end, if tile is not too large, or for large drains use a few feet 
of sewer-pipe cemented. 

7. If you are obliged to construct an open ditch, make it 
at least five to seven feet deep, if possible, to give good outlets 
for tile, and to avoid choking up. 
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8. The bottoms of open ditches should be at least three feet 
wide, and the sides should be given slopes of at least one foot 
horizontal to one vertical to avoid choking. Dirt should not 
be piled near the edges of the bank. 


POINTS TO NOTE IN PLANNING A DRAINAGE SYSTEM, 


-1, Character of the land, as swampy, low, sloping, dry, etc., 
also retentive or open, depth of surface soil, condition of sub- 
soil, etc. 

2. Acreage of various kinds just described, their location 
relative to drains, etc. 

3. The outlet, its character, capacity, depth, protection re- 
quired for tile, etc. 

4. Fall or grade for mains, submains, and laterals, with depth 
of cutting required. 

5. Various expedients, such as the use of cut-offs across necks 
of land, to save distance and gain fall. 

6. Your drainage engineer should be competent to handle 
these problems. 


SIZES OF DRAIN-PIPE REQUIRED FOR CULVERTS IN 
PROPORTION TO CAPACITY AND FALL. (Etpripcz.) 


Se Se ey eatin aneiieatvensniantisisenetisneinsiatenssia/cimsias 
Fall in 100 Feet. 


pa NE SER Re Ee Beh) eT 
3 Inches. 6 Inches. _ 9 Inches. 


Gallons per Minute. 


129 183 22 

he 265 375 68 
ae 355 503 617 
Pe Fs a 463 655 803 
Bln 730° 1033 1273 
Bees .. 1282 1818 2224 
18 i 2022 2860 3508 
24 4152 5871 7202 
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AREAS FROM WHICH 1/4 INCH OF WATER WILL BE 
REMOVED IN 24 HOURS BY OUTLET TILE DRAINS OF 
DIFFERENT DIAMETERS AND LENGTHS WITH DIF- 
FERENT GRADES. (ELLIOTT.) 


Grade per 100 ft. in Decimals of a Foot (with Approx. Equiv. 


in Inches). 

0.05 0.08 0.10 0.12 0.16 
hee (4 in.). (x in.). (13; in.). (14 in.). (2 in.). 
eter of a 
Tile in Length of Drain in Feet. : 
Inches. a i i er ST Ty, 

1000 | 2000 | 1000 | 2000 | 1000 | 2000 a ee 1000 | 2000 

Acres of Land Drained. 

Lyte Ata Tl TeAO]) Oar Say) ae 16.7 20,6). 17 JOl 7 22a enor 
Oilers tine 28.0) 22.2] 20.0] 24.8] 31.2] 26.4). 32. 5| 927 Oo) eae oiesons 
GR aEeAnY AL.) 32.4) 44.1| 360.41 45-0) 3827). 47.57) 4Or Sits aoa eerie 
Bis Beep) 54.3) 45.6] 61.4) 50.7) 64-0) 53-0) 66. 5)557 0] myn el aeme 
Outta 76.5 OL. 2|| 82-2] 68-1] $5.6] 72:3) "So. 2) 70. 3|oseslmosee 
TOs shes 00.5] 79.5|106.7| 88.5|111.2| 94.0/115.6] 00. 2/123.9|108.9 
Tie Pairs 156.1/124.9|167.7/139.3|174.8|147.9/181. 7/156. 2|194.6|171.6 
cay Loses aie 228.7/183.7|245.3}204.3|256.1|217 4| 265 8) 2290.7|284.0]251.7 
TO be 317.81255-9|341- 4/284. 6/355.4/302.5'360.5/310.7/306.31350.4 
TOx sess 424.0/342.51456.4|381.3/475-7|405.51404.4/428.1/520.1|470.1 
DOA RAR 551.6/444.09|501.5/4905. 8/010. 4/526. 7/640. 4/556.6)686. 3/610.5 

Grade per 100 ft. in Decimals of a Foot (with Approx. Equiv. 

in Inches). 

0.20 0.25 0.30 0.40 0.50 
ee (2% in.). (CB iin): (3% in.). (4$ in.). (6 in.). 
eter of pare 
Tile in Length of Drain in Feet. 

Inches. 

1000 | 2000 | 1000 | 2000 | 100c0°| 2000 | 1000 | 2000 | 1000 | 2000 

Acres of Land Drained. 

Pavia Hs oes 23.5| 20.9]. 255 n) 2207) 20.7) 24/51) 20). 5)! (277) 5itese olen cues 
(OTs ams 37-0] 33-0] 39.6] 35.0] 42.0] 38.6) 46.4] 43.5] 50.5] 47.8 
e aietea aie 54.3] 48.15] 5840] 52)..8|)6r.6|) 56.7) O8.\21) 63) 10l e774 Clo em 
Oats tenae 45.6] 67.7| 80.0] 73.6) 85.8] 79-0] 95.0] 89.1|/103.3)] 98.0 
Oe ote IOI.4| 90.7|108.4| 98.6)114.9/106.0]127.0/119.4/138.1|/131.3 
TOW Ae E31.6/117.9]140. 6/1 28.1/140. 3}137-6/165.2|/155.3|179. 2/170.5 
Tee ie oe 206. 81185 .6}221.1]201.8| 234. 5| 216.0] 250. 2] 244.1)281.8]268.6 
A et eae 302. 5/272. 21/323. 51200. 11343. 5|318-11379-7|359.- 2/412.9|303-9 
TOs). .j. 420.6/379.1/440.0/412. 2/477-4|442.9]527.81408.41573-71548.8 
POgeaere 562. 2/508. 1]601.8]552.5/638.11503.71/705. 2|6608.0]767.41/735.1 
QO s 429. 2|660.3/780.0|718. 2/826.01771.1|014. 7/807. 81904. 51954.6 


Three feet of soil above the top of the drain has been assumed. 
The grade, length of drain, and openness of soil are important factors 
in the capacity of a tile drain for discharging soil-water. 
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RISE OF THE SLOPE FOR 100 FEET. (Warinc.) 


Table I. gives the rise of the slope for 1oo feet of the horizontal 
measurement. 
Table II., the rise of the slope for 100 feet of its own length. 


Table No. I. Table No. II. 
Deg. Feet. Deg. Feet. Deg. Feet. Deg. Feet. 
5 8.749 50 IIQ.175 5 8.716 5c 76.604 
10 17.633 55 142.815 10 17.365 55 81.915 
15 26.795 60 173-205 15 25.882 60 86.602 
20 36.397 65 214.451 20 34.202 65 90.631 
25 46.631 70 274.748 25 42.262 70 93-969 
3u 57-735 75 373-205 30 50 75 96.593 
35 70.021 80 567.128 35 57.358 80 98.481 
40 83.910 85 143.010 40 64.279 85 99.619 
45 100 45 70.711 


Example.—lf the horizontal measurement is 100 feet, and the slope is at 
an angle of 10°, the rise will be 17.633 feet. 
if the sloping line (at an angle of 15°) is 100 feet, it rises 25.882 feet. 


QUANTITY OF EARTH REMOVED PER ROD OF 
DRAINS OF VARIOUS DIMENSIONS. (Scorr.) 


Mean Width of Drains. 


c 

‘a 

at to io in. | in. | Ta.) Io. } Io. [In. | In, | Ta.) Ta./) In. 

‘53 9 7 8 9 Corte | Peat 12 13 14 15 16, |) 27) 18 
o 

ok 

a. 

v Cubic Yards. 

A 

244 0.89] 1.02] 1.14] 1.27] 1.40] 1.53] 1.65] 1.78] 1.91] 2.04] 2.16] 2.29 

3 $.07)| £.22| 1.37) 1253) 1268) £.83) ToS] 2-14]) 2.29] 2.24] 2.60) 2.75 

316 I.25| 1.42| 1.60] 1.78] 1.96] 2.14] 2.32] 2.49] 2.67) 2.85] 3.03] 3.21 

4 1.42| 1.63] 1.83] 2.04] 2.24] 2.44] 2.65] 2.85] 3.05] 3.26] 3.46] 3.66 

5 1.78| 2.03] 2.29] 2.54] 2.80] 3.05] 3.31] 3.56] 3-82] 4.07] 4.33] 4.58 


“Tf a 4-ft. drain be cut 14 in. wide at topand 4q in. at bot- 
tom, the mean width will be g in., and the quantity of earth 
excavated in cutting each rod will be 1.83 cubic yards; if 


) 
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the same drain be cut 18 in. at top and 8 in. at bottom, tne 
mean width will be 13 in., and 2.65 cubic yards of earth 
will have to be removed in cutting eacb rod: so that if ne 
digging of the drain costs 6cents per cubic yard of earth 
moved the narrow drain will cost 11 cents per rod, and the 
other nearly 16 cents per rod, showing the cost to be one 
half larger, quite unnecessarily. 

‘*The same table will be found useful in helping to fix the 
relative prices of deep and shallow drains; but it must be 
recollected that the deeper drains will be increased in cost 
not only by reason of the greater quantity of earth which 
has to be moved, but also because of the increased labor of 
lifting the earth to the surface from a greater depth.” 


LIMIT OF SIZE OF TILE TO GRADE AND LENGTH. 


Size of | Minimum:’| Limit of Size of | Minimum | Limit of 
Tile in | Grade per | Length in Tile in Grade per | Length in 
Inches. | 100 Feet. Feet. || Inches. 100 Feet. Feet. 

B .09 800 | 8 =Os 3000 

4 05 1600 9 O05 3500 

5 O05 2000 10 OA. 4000 

6 .05 2500 Ir .0O4 4500 

G | s05 2800 m2 .04 5300 


RAINFALL. (McCoNNELL.) 


Inches | Cubic | Imperial}. Tons Inches | Cubic | Imperial] Tons 


of Feet | Gallons per of Feet | Gallons per 
Depth. per per Acre. || Depth.| per per Acre. 
cre. Acre. Acre. Acre. 
I 3,030)| 22,635 | TOD. 1 7 25,410 | 158,444] 707.7 
2 7,260 45,270 | 202.2 8 29,040 | 181,072 808.8 
3 10,890 | 67,005 | 303.3 9 32,670 | 203,714 900.9 
4 14,520 90,539 | 404.4 IO 36,300 | 226,349 | 1011.0 
5 LOeL FON Es EA |W 5O 5 15 II 39,930 | 248,984 | 1112.1 
6 21,780 | 135,809 | 606.6 I2 43,560) 277619 |S rena 
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TABLE SHOWING THE FORCE AND VELOCITY 
OF WIND. (Warine.) 


a atEEEE EEE EEE ESSE 


i] Reet Lbs. Press- cyan 
Miles Mir rs ure on Description. 
per Hour. |per Minute.) cq. ft. 
I 88 005 Barely observable. 
2 176 .020 ; : 
; soe ead perceptible. 
4 352 .080 Light breeze. 
5 440 -125 : 
6 528 .180 Gentle, pleasant wind 
8 704 2320 
zo 880 -500 ; ‘ 
15 1320 1.125 Brisk blow. 
20 1760 2.000 . 
25 2200 3.125 Very brisk. 
30 2640 4.500 \ : 
35 3080 Gizas High wind. 
4° 3520 8.000 ‘ 
45 3960 10,125 t Very high. 
50 4400 12.500 Storm. 
60 5280 18,000 Great storm. 
80 7040 32.000 * Hurricane. 
ornado, uprooting trees, sweeping 
= SEoo 50.000 | off buildings, etc. 


NUMBER OF SQUARE FEET AND ACRES THAT A 
First-class Windmill can Irrigate One Inch in 8 
Hours, Raising the Water 10,15 or 25 Feet. 

(A. R. Wo trFr.) 


10 Feet. 15 Feet. 25 Feet. 


Size of Windmill, 
Sq. Ft. {Acres} Sq, Ft. |Acres| Sq. Ft. |Acres 


————————— | | —— — —s | | | —__—— 


84 ft. diam. of wheel.. 11,736.34] .260) 7,824.74] 180] 4,744.74] .109 


TO ie ce ne Tf 3Z246t-74) -853] 249774-75] +569] 14,767.83] -330 
120 Be ss employ 66,765.16] 1.533] 44,509.85] 1.022] 26,134.57] .600 
14 ¥ 85,982.05] 1.974] 57,321.11] 1-316] 34,757-03] -798 
TOW“ ee ae 166 S 120,106.14] 2.757| 80,070.76] 1.838] 49,742.00] 1.142 
Th in° Sees ee 192,446.10| 4.418] 123,164.58] 2.827] 75,215.14| 1.727 
20/5 Seiratice “| 238,395.08] 5.473] 158,930.31] 3.649] 96,211.50] 2.209 
25 SE  ..] 410,038.09] 9.413] 273,359.24] 6-275] 163,533-37| 3-75" 
_ 30 .. | 831,686.24|19.093| 561,197.56|12.883] 331,752.96] 7.616 
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NOMINAL HORSE-POWER REQUIRED FOR THE 
DISCHARGE OF GIVEN QUANTITIES OF WATER 
WITH LIFTS OF 10 AND 20 FEET. (Scort.) 


: . Gallons Nominal H.P. Nominal H.P. 
Dinara et Pipe, Discharged per | required fora required fora 
Minute. - ro-foot Lift. 20-foot Lift. 

3 Too I 2 

4 200 1} 3 

5 350 2 4 

6 500 2 5 

7 759 3 6 

8 1000 4 8 

10 1500 6 Io 

12 2300 8 14 

14 2800 Io 16 

15 3300 12 20 

18 6000 20 35 


IRRIGATION, (Yearbook U. S. Dept. of Agriculture.) 


A water right is the right or privilege of using water for 
irrigating purposes, either in a definite quantity or upon a 
prescribed area of land, such right or privilege being cus- 
tomarily acquired either by priority of use or by purchase. 
In many parts of the arid region a water right is an exceed- 
ingly valuable property. The average value of the water 
rights of the entire arid region, as determined by the cen- 
sus of 1890, was $26 per acre, and there are fruit-growing 
districts in California where water rights have been sold at 
as high as $1500 per miner’s inch, or from $100 to 
$500 per acre, according to the amount used on any given 
area of land. 

The duty of water is the extent of the service it will per- 
form when used for irrigating purposes, that is, the num- 
ber of acres a given quantity of water will adequately irri- 
gate under.ordinary circumstances. This is usually from 
100 to 200 acres for each second-foot. Where water is 
abundant the duty has been known to be as low as 50 
acres, and where very scarce as high as 500 acres, to the 
second-foot. 
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A miner's inch is theoretically sucha quantity of water as 
will flow through an aperture I inch square in a board 2 
inches thick undera head of water of 6 inches in one sec- 
ond of time, and it is equal to 0.194 gallon, or 0.2259337 
cubic foot, per second, or to 11.64 gal., or 1.556024 cubic ft., 
per minute. Theamount of water flowing through a given 
aperture in a given time varies, however, with the head of 
water over the opening, and also with the form of the 
opening. In Colorado the miner’s inch legalized bystatute 
equals 11.7 gal. per min. The California miner’s inch, how- 
ever, equals only g gal. per min., 10c Coloradg inches being, 
accordingly, equal to 130 California inches. One hundred 
Colorado inches will cover an acre to a depth of 5.2 ft. in 
24 hours; 100 California inches will cover the same area 
only to a depth of 4 ft. inthe sametime. Fifty California 
inches are, therefore, approximately equal to I second- 
foot, and 50 Colorado inches equal to about three tenths 
more. 

An acre-foot of water is the amount required to cover an 
acre of ground to adepth of 1 foot. This is 43,560 cubic 
feet, or 325,851.45 gal. Its weight is 1213 tons 2113 pounds, 
at 2240 pounds to the ton. 

The amount of water required tocover an acre of ground 
to a depth of 1 inch is 3630 cubic feet, or 27,154.29 gal. Its 
weight is I01 tons 362? pounds, at 2240 pounds to the 
ton. , 

A second-foot is the most satisfactory because the most 
definite unit of measurement for flowing water. It is used 
by the U. S. Government in the gauging of rivers and 
streams, and is rapidly superseding the miner’s inch in the 
measurement of water for irrigation. It is the quantity rep- 
resented by a stream 1 foot wide and 1 foot deep flowing 
at the average rate of 1 foot per second. In other words, 
ihasa cup. tt. per second, 60 cub,’ ft. per! min., 3600. cub. 
ft. per hour, etc. A stream flowing continuously at the 
average rate of I second-foot would carry in one day of 24 
hours 86,400 cub. ft., or 646,316.9 gal., sufficient to cover 
1}s7 acres to a depth of 1 ft. Flowing continuously for one 
year of 355 days, such a stream would carry 31,536,000 cub, 
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ft., or 235,905,678.7 gal., sufficient to cover 723}34 acres toa 
ae pth of Tit. 

The sub-humid region is the strip of country running 
north and south between the arid region, where irrigation 
is absolutely necessary to the successful prosecution of 
agriculture, and those portions of the United States in 
which the rainfall is usually sufficient for agricultural pur- 
poses. It includes portions of North Dakota, South Da- 
kota, Nebraska, Kansas, and Texas, and may be described 
as a region where irrigation is not always necessary, but 
where agricultural operations cannot, with any assurance 
of success, be undertaken without it. 

The average value of the irrigated land in farms in the 
United States was ascertained by the census of 1890 to be 
$83.28 per acre, and that of the non-irrigated land in farms 
$20.95 per.acre. , 

The average annual value of the agricultural products of 
the irrigated land was ascertained to be $14.89 per acre irri- 
gated, and that of those of the non-irrigated land $6.80 for 
each acre improved. : 

The average first cost of the irrigated land, including 
purchase money, water rights, etc., was ascertained to 
have been $8.15 per acre, and the average annual cost of 
the water supply $1.07 per acre. 

The total vaiue of the irrigated farms of the United 
States, as reported by the farmers themselves, was, in round 
figures, $296,850,000, an increase of $219,360,000, or 283 per 
cent, upon their cost, including land, water right, fences, 
and preparation for cultivation. 

The total value of the productive irrigating systems was 
found to be $94,412,000, an increase of $64,801,000, ¢, 27g 
per cent, upon their cost. 3 
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CARRYING CAPACITY OF PIPES, GALLONS PER 
MINUTE. (Witcox.) 


Po eee ase) ae | ae ee) ee OSS 
eee epee 8) Be Bis) Beg peg 
Pipe. aia ar felis rie fel ie + oH ne 

bu Oy, On re Oo} on ow Su 

Go So Go Eo <n) Rom) Ov & vo 

yO TQ TO 1Q 71 A 7 As 1 Ou 1 o 

nl N ise) ‘Oo OV Leal N ioe) 

3 inch 13 19 23 32 40 46 64 79 
ae 27 3 47 66 81 93 131 163 
Gy) 75 105 129 183 224 258 364 450 
Byles 153 216 265 375 460 527 75° 923 
a) We 205 290 355 503 617 712 1,006 | 1,240 
ToOhye: 267 378 4603 655 803 926 T3210) ||, 1,053 
rete 422 596 30 1,033 1,273 1,468 2,076 | 2,554 
rei 740 | 1,021 | 1,282 1,818 2,224 2,464 3,617 | 4,467 
Toh 1,168 | 1,651 | 2,022 2,860 3,508 4,045 5,704 | 7,047 
24 2,396 | 3,387 | 4,155 5,874 75202 8,303 | 11,744 | 14,466 
30 4,187 | 5,920 | 7,252 | 10,557 | 12,580 | 14,504 | 20,516 | 25,277 


FLOW OF WATER THROUGH STRAIGHT PIPES 


Flowing Full, in Gallons per Minute, 


(COLLET.) 
mie Head of Water Divided by Length of Pipe. 
-& 
Ge 
Se AY 4 <1 1 Ls 5 8 1 
A i00 | 350 Bio)" |aaids 10 10 10 T0 T 
Mealiclasieetisicisis Sel Meee .024 036 046 .06 077 .086 
| Hawi EO OG ese .056 075 .089 -124 158 18 
Re ecereiet oeeill Uayteastolhstersis cos .14 21 -26 34 +44 50 
+ ° a Wve hats 31 44 +52 SG +92 1.04 
£ +22 3) AGH vaatels} 1.2 Das 2.0 2.6 2.9 
4 46 -70 I.o} 1.8 2.5 ek 4.1 eke) 6.0 
4 1.33] 1.98 2.9| 49 7pk 8.9 II.7 15 16.9 
I 2.7G| 4.15 6.1] Io 14.8 18.4 24 31 35 
1} 4-96] 7.36} 10.8] 18 26 32 42 54 61 
1} FeO3| Ile 75|  L7.2|\ 20 4 5 67 86 07 
1} HEC 7) || 07 og 25.5| 42 61 76 100 128 144 
2 16.6 | 24 36 59 86 106 140 179 202 
2t¢ | 29 43 63 |104 151 188 246 315 354 
3 46 69 Ior |166 240 298 390 500 562 
4 98 144 210 1344 498 617 808 1033 1162 
5 173 254 370 |606 876 1085 1419 1815 2040 
6 227 404 589 |959 1389 1720 2248 2876 3230 


If the diameter be doubled, nearly 5.8 times the quantity can be passed, 
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POWER REQUIRED TO RAISE WATER FROM 
DEEP WELLS BY PUMPING. (App resy.) | 


Gallons of water raised per hour..... 200] 350] 500 | 650] 800 | 1000 
Height of lift for one man, in feet.. 90] 25x 36 28 22 18 
ena donkey, in feet| 180] 102 72 56 45 36 

*e oe ee le aonnOnses o 630] 357 | 252 196 154 | 126 


ae BOSS te ee nee Ste nine 


in feet t 990} 561 396 | 308 | 242 198 


APPROXIMATE COST OF DIFFERENT KINDS OF 
PIPE USED FOR IRRIGATION. (Witcox.) 


AS 6 50 6 50 5 0 Be ‘ a o 8 
ae cas cae cae |G a). 2 Qu a 
oo Si ee fag | ERB] oe a 
Bt) Det et oS oe (nase o ro 
oe es Be] yaa Gee ee g 
Be ge oe. ee Bae 3S } | 
ra) ano ano ano aM = = 3) 
n A n AZ n a oO > O 
6 $o. 32 $o. 41 $0.52 | $o.724 | $o.16h |. ......| $o.1r2 
42 Ase .62 1.04 322) Ti nichole +20 
10 453) .60 85 1.42 eye tee laticnicy cl 26 
12 -63 .68 .98 1.84 ATd ea ee 32 
14 -69 75 o.07 2.30 55. | $0.74 38 
16 82 -93 1.25 2.83 68% .94 “45 
18 -QI 1.00 1.43 287, 2e2¢ 1.08 SG. 
20 I.00 1.14 Tues 3.97 -964 1.22 -60 
22 1.05 1.30 1.85 4.62 1.21 1.32 -68 
QAN 2 al vaianer cen e 1.46 2.00 Beas 1.374 I.40 -80 


AVERAGE COST PER MILE OF CONSTRUCTING 
IRRIGATING CANALS AND DITCHES. 


(Eleventh U. S. Census.) 
SS ES SSS SSS Se 


1o Feet and 
States and Territories. bp ene aoahages ag tees Over in 
h Width. 
Géneralaverace sae. $481 $1,628 $5.603 
ATIZ OMAR itce aciaarctelcteeeiarete tod $471 $1,674 $5,274 
Californias 22% cesecdasaeceaeces 885 5,057 15,511 
Coloradoscte esses Va chatwl tats ae 380 I,131 5,258 
DA AVGS. wis wiereteraers eres sites eters 205 810 1,320 
MOM tain aero. isa 'elp alaisctemisietticia ess 325 800 2,300 
Nevada cee iecian.weesc er aA 200 ¥,T50' | "el pee 
NewMexico:. 2.20.52) MS areleus ae 310 581 6,666 
OPE SoMa sone sleleiaislelste\aatnee 260 1,060 1,300 
Repeal Ae ciate bts ccelea sr tetayeveecreta 403 1,025 3,072 
WWitshitniatonoreee es cite vse 285 1,236 2,571 
WW VOUS e TN .cienjeunite eontea tee tn heme mee 837 3.884 


Sub-humid region.......... i: 303 447 1,884 
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CAPACITIES OF WINDMILLS AND PUMPS. 
(IRRIGATION AGz.) 


Sizes of Irrigation Mills and Pumps best Adapted for 
each other to Work Successfully under Ordinary 


Conditions. 
es at ; . 
tml (.b) > = . 
Be ts ced) ees Sten ate sl got ug 
S as # “ae shea oa o.5 : 35 os 
Me 
S oy a Be ede Se ar Ses eae | ee ee 
3 a a oe aSO | pes | ses| sed | oas 
Pees |) aol PE) SSE pees heee | See | 088 
ie ae a oa | gen) e201 sec!) eas | ate 
n A a) 4 < < < | < a 
Ft. and 
Ft. In. Whiner In Gals Gals Gals. | Acres. | Feet. 


10-foot Mills, 


Io 8 30 10 rf BLOGOM |S 7. oA OMe eae) eaters |leeiects 

Io 6 50 Io 14 2,580 GEsQ205l\sccee essere eialetecis late 

10 4 75 Io 3 153200 | 91, OGO0 |G sisters Sisere'acle.e 
12-foot Mills. 

12 Io 30 i) 44 7,500 180,000 103 90X75 

12 8 50 12 34 6,300 151,200 86 90X60 

12 6 75 12 14 2,700 64,800 37 60X40 

12 4 125 12 § 1,320 31,680 18 50X30 
T4-foot Mitts. 

¥4 12 30 14 63 10,620 | 254,880| 146 | 12580 

14 10 5° 14 43 7,260 | 174,240] 100 | 90X75 

14 8 75 14 2} 4,620 | 100,880 63 75X50 

14 6 125 14 1} 2,940 | 71,560 40 65X40 

14 4 175 14 I 1,680 40,320 23 50X 3° 


* Amount of land that can be covered x ft. deep with windmills work- 
ing at the rate of 15 hours per day for 300 days in the year. Acres cov- 
ered 1 ft. deep. 

+ Capable of holding water for 24 hours’ continuous pumping. These 
sizes should have 4 ft. depth of water, height of bank s ft., width of base 
16 ft., 2 ft. of water below discharge-pipe not included. These reservoirs 
to connect with additional reservoir by overflow-pipe in order to utilize 
full capacity of mills and pumps. Overflow-reservoir should be of 1- and 2« 
acre capacity, 8 ft. deep, banks g ft. high, base of bank 45 ft., acre size 
209 ft. on each side, corners rounded; 2-acre size 209 X 418 ft, 
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THE CALIFORNIA WEIR TABLE. (W11cox.) 


1 


( 


2 : |) = 
: Miner's Miner’s Miner’s Miner’s 
Hagges Inches. Dept Inches. pepe Inches. ee Inches. 
is OL | 3% abs | 726 7.04 1234 15.27 
HOR rug: 2.69 734 7.22 13 15.72 
36 07 4% 2.81 71% 7.40 1314 16.18 
ls 12 44 2.93 8 7-58 134% 16.64 
56 +17 438 3.07 8g 7.76 1334 17.10 
34 -22 4h6 3.19 8'4 7-03 41) oa 17-57 
% 27 4°98 2.33 836 8.12 || 1414 18.04 
I 33 434 3°47 8le 8.30 | 1446 18.52 
1h 39 4% 3.61 894 8.48 1434 19.00 
114 . 46 5 3-75 834 8.67 || 15 19.48 
138 “54 0 I) 526 3.89 8% 8.86 || 154 19.98 
1g .62 54 4.03 9 9-05 156 20 47 
198 -69 538 4.18 9% 9-23 | 1534 20.97 
134 “77 56 4-32 944 9-42 || 16 21.47 
1% .86 596 4-47 934 g 62 || 1648 22 47 
2 95 534 4.62 || ol6 9. 8r I) 17 23.50 
24 ro {| 5% 4.77 || 986 | 10.00 || 174 | 24.54 
24 Tots 6 4.92 934 lo 19 18 25.58 
234 1.22 6g 5.08 9% 10.3 1814 26.65 
24 L.32 |. 634 SCAM hero Io 59 i9 27-74 
2% 1.42 | 638 5.39 || 104 to 99 194 28.83 
234 1.52 0% Moise! 104 11.30 20 29.95 
' 2% 1.63 6% 5.71 1034 11.80 2014 21.07 
3 1.74 6°4 5.87 Ir 12.22 21 32.21 
3% 1.86 678 6.04 1114 12.65 21% 33-36 
314 1.97 7 6.20 11% 13.06 22 34.52 
338 2.08 714 6.37 || 1194 13.50 224 35-70 
3h8 2.19 7\4 6.53 12 13-94 || 23 36 Qo 
398 2.31 73% 6.70 | 1214 14.38 || 2344 38.10 
334 2.43 74 6.87 hate 14.82 || 24 39-32 


CAPACITY OF CISTERNS AND TANKS, 
in Gallons, for Each Twelve Inches in Depth. 
(A. R. WotrFr.) 


Diameter in | Gallons. || Diameter in | Gallons. || Diameter in| Gajjons. 


Feet. Feet. Feet. 

1.0 5.87 6.5 248.23 II.o 710.90 
2.0 23.50 7.0 287.88 II.0 77795 
2.5 36.72 7:5 330.48 12.0 846.03 
3.0 52.88 8.0 376.00 13.0 992.91 
3.5 71.07 8.5 424.48 14.0 II51.54 
4-0 94.00 9.0 475-89 15.0 1321.92 
4°5 118.87 9-5 530.24 20.0 2350.08 
5.0 146.88 10.0 587.52 25.0 3672.00 
5-5 177-72 10.5 647.74 30.0 5287.68 
6.0 211-51 
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Capacity of Cisterns in Barrels, Per Foot in Depth. 


(HALL.) 
Square Cistern, Circular Cistern. 

Barrels. Barrels. 
s feet by 5 feet holds........ 5.92 5 feet in diameter holds..... 4.66 
6 66 6s 6 “sé 6¢é SH Pe ae 8.54 6 “ 66 66 6 8.54 
eee ge i ee eee sow E263 7. SA eRe rs ca ya 11.63 
g$ «6 & g & Cb NE as 9'3 15.19 Bg Ss 6 66 66 i 15.19 
9 6é “ 9 6 es Fs Wace 19.39 9 “ec 66 6s 66 19.39 
Sanat TS Ue el oes aa.74 f ro 8! e a 23-74 


ROAD-MAKING, (CampseLt.) 


Drainage.—Perfect drainage, first of the foundation of 
the roadbed, secondly of the road surface, are the points 
in road-making on which too much stress cannot be laid. 

The first is accomplished by underdrainage, tile drains 
being laid at a depth of three or more feet below the sur- 
face on each side of the roadbed at the foot of the grade 
and parallel to it. Care should be taken to fit and settle 
the tile in the trench so that, when refilling with earth, 
they will not be displaced. Asa rule 2}- to q-in. tile will 
be sufficient. The joints should be close, and the grade 
a true line. Loose joints and an uneven grade allow silt to 
pass into the tile and remain there, destroying the drain. 

Surface drainage is accomplished by open drains on each 
side of the grade, having sufficient capacity to drain, both 
the roadbed and the land adjoining. With open drains and 
with tile drains make and maintain a free outlet to the 
nearest watercourse. A drain without an outlet is useless. 

Crowning the Road.—The graded portion of the road 
should be wide enough to accommodate the travel upon it, 
and not greater, the slope being uniform, not heaped in 
the centre. The crown should be well above the overflow 
of storm water, and should have a grade sufficient to shed 
water readily to the open ditches on either side. Do not 
round it up so as to make the grade steep and dangerous, 
under the mistaken impression that better drainage will 
thereby be secured. Nor should it be so low as to allow 
water to stand upon it in depressions. Under ordinary 
circumstances one inch or one inch and a half to the foot is 
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a proper grade; that is, a roadbed twenty-six feet wide 
should be from thirteen to twenty inches higher at the 
center than at the side. 

Quality of Gravel.—The gravel should preferably be 
sharp, clean, and of uniform size. Pit gravel usually con- 
tains too much earthy matter, and where the latter is in 
excess, the gravel, as a road-making material, is useless. 
Lake gravel is apt to be rounded, water-worn, and lacking 
in the necessary earthy matter to make a solid and compact 
surface, but is generallya better road material than pit 
gravel. A coating of pit gravel with a surfacing of creek 
gravel is a goodcombination. All large stones should be 
removed, as they will work to the surface, and will then 
roll loosely or form rough protuberances. 

Placing the Gravel.—The gravel should be spread evenly 
over the surface of the sub-grade to a depth of six or eight 
inches, and to the required width, then rolled with a heavy 
roller. Rolling should be performed in showery weather, 
as it is impossible to consolidate dry earth or gravel. The 
heavier the roller the better will be the results, but ifa 
heavy roller cannot be obtained, a light roller is much bet- 
ter than none. The roller should be passed over the sur. 
face until the gravel or earth is so compact as not to be 
displaced and rutted by the wheels of a wagon passing 
over it with an ordinary load. The surface must be main- 
tained smooth and. hard, to shed water and resist wear. 
Every municipality should have a roller, but whether one 
can be obtained or not the gravel should not be left ina 
heap just as it falls from the wagon. Spread it evenly. 

Repairs.—Gravel roads already constructed will need re- 
pair. By the use of road machinery, scrape the surface 
and cut off the corners, which wilkhave formed at the foot of 
the grade by the washing down of dusty material from the 
crown of the road. Loosen the surface, particularly that 
part of the traveled portion and where the road is rutted, 
with picks, or, if possible, with road machinery ; then apply 
a coating of gravel, and roll thoroughly. It is of more im- 
portance, however, to see that the drains are not obstructed 
in their course and that their outlets are free and open.* 


* See Farmers’ Bulletin, No. 9:, ‘‘Good Roads for Farmers,’’ Washing: 
ton, 1899. 
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IMPORTANCE OF GOOD ROADS. 


It is estimated that it costs a farmer more to haul a bushel of 
wheat than it does a railroad to haul a ton; that our poor roads 
cost the farmer at least $15.00a year for every horse, and that 
good earth roads would save more than half the cost of hauling, 


and good permanent roads more than three quarters of it. 
(GILMORE.) 


Force Required to Draw a Load on Different Kinds of Roads. 


Steepest |Draught on a Level Com- 


Force Grade (rise | pared with that on Dif- 
Required to | per roo ft.) ferent Grades. Rise in 
Draw a Gross} _ on which feet per 100 feet. 
Load of Vehicle will 
2240 Pounds. not Roll 
Back. Obs AO Omi menl rs 
Pounds Feet 
Earth road....... 200 8.9 xr P13] ¥.7| 2.0] 2.3] 2.7 
raved 8s aadeiee 143% 6.4 £E/ |. £75) 120)2:4) 2.9) 3-3 
Macadam road... 65 2.9 Ey 2-O|- sad Aawh 5k] Oak 
Telford Oy rake 46 2.0 T |) 2-5) 3-0] 5-4] 6.0) on 
Plank Seb hsnis 41 1.8 E020], 43 | 5.0 75 |. Qiad 
Stone trackway.. 12} “5 zt | 6.4|/11.7|17.1|22-.3|27-5 


TRACTIVE FORCE REQUIRED FOR CARRIAGES 
of one ton, on a level road. (McConne t.) 
Force of Trac- 
Description of Road. tion per Ton. 
SeRMIN PURER 1012/1 4 iro ia ich Wid oS elelAldi wield wala sade ais 4/6 5 SOAS. 
et eae: PAVEIICDE .\. axes b)0l6 ald 2a Sasi eeenc ncn SRT 
Be MRC AG aWNACE LOA: 6 aye o's,0's cise s pr vieicse scncee) A4 tO OF 
4). Turnpike, hbardvand dry... 0c es cee ce a eeiean 68 
5. = CRE . teligrs Siniasd'n eib/ehgien @ einlsie ee Wir we) “BON. & 
Peete COMMpACL OAM SS. se). cee sts ccce nse ese 219 
RMMIEEW EE, Sia fabic aie’ c/eiadud oka cja'cgs De bate srk w ass gs LD 
8. Sandy and gravelly ............: Marae larctale ai cintg'a i Ce. Ye 
PMR AEY DY-TOAd 4. os csc sie sig Sieiaice cena mons » 0 237 
10.. Lurnpike, newly-gravelled ........e0seenecsss sic 320 
11. Loose sandy road ..... eae tae en ea sr dnst ak whet sins onthe Anz. 


A horse produces his greatest mechanical effect in drawing a 
load 24 miles per hour with a tractive force of 150 Ibs, 
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FRACTION OF THE WEIGHT OF A VEHICLE 
AND LOAD REQUIRED TO MOVE SAME ON A 
LEVEL ROAD. (Moriy.) 


Character of the Vehicle. 


-O i : 
Aon, aw L : 
Character of the Road. o oO = nF s--/O: ng 
_ w on ¥ ' MNVve n 
of iat c—mey oor 
ot re A ogy ao 
aa |OFU nen ea OG 
BO |p +8 oo Cea 
; ee avo a 
a S a We a 
Firm soil, covered with gravel , uy is 
4to 6 inches deep........... 12 3 a 3 
Firm embankment, covered i , z 
-with gravel 1}to rhinch.deep.| re It io to 
Earth embankment, in very : é 
good condifion.: 2:..5:..... at 295 26 26 
Bridge flooring of thick oak : 3 : . 
[OCW ON ed Sea Noel aah Rarer (ett at 46 ia F az 
Broken-stone Road: Walk. | Trot.| W alk, | Trot. 
In very good condition, very é 2 
dry, compact and even..... 75 Bt a5 at 49 az 
< g = 1 1 1 1 af 1 
A little moist or a little dusty..] ss 38 a4 27 3a 27 
Firm, but with ruts and mud.| 335 2a 21 1s 2E 19 
Very bad, ruts 4 to 4} inches z b 
deepythickamudh yen. dy ii 1s 10 iz 10 
Good pavement, dry.. .... ae | ds as 7 38 Bo 35 
* ss covered with d ; 
MUG .see ys és Bo 4a 33 as 34 


TRACTIVE POWER OF HORSES AT DIFFERENT 
SPEED. (Trautwine.) 


The average traction of a horse on a level and actually 
pulling for ten hoursinthe day may be assumed as follows: 


Miles per hour. | Lbs. Traction. Miles per hour. Lbs. Traction. 
£ 333-33 2} III.II 
I 250 2t 100 
1} 200 2} g0.Q1 
14 166.66 z 83.33 
rf 142.86 3t 71.43 
2 125 4 62.50 


If the horse works for a smaller number of hours, his 
traction may increase as the hours diminish, down to about 
5 hours per day and for speeds of about from 1} to 3 miles 
per hour, 


AGRICULTURAL ENGINEERING. 187% 


EFFECT OF INCLINATION ON TRACTIVE FORCE, 


(U. S. DEPARTMENT oF AGRICULTURE.) 


Rate of Angle with the | Tractive Force, pie ateg em 

Inclination. Level. Pounds. Rioud in’ Miles! 
Level OP '-a0" 007" 38 1.00 
rt in 500 ° 6) 53 42 1.10 
1 in 100 Ouest 2c 58 1.52 
rin 80 On .42, 58 63 1.66 
rin 60 oO. .57 18 71 1.87 
Xin! 50 Too 16 78 2.05 
rin 40 oy 25u 57 88 2.30 
1 in 30 be AE 104 2.73 
rin 25 2) E7526 118 3-10 
rin 20 a en 138 3.63 
Tain 15 2 (AO) Se 171 4.50 
1 in io 5 6.26 


42 58 238 | 


The table gives the tractive force necessary to draw I ton 
over the best macadam road of various grades, and the 
equivalent length of each mile of grade in miles of level 
road. 

The effect of the inclination can be calculated from the 
following formula: 


R=fF+awW, 


where / = force required to draw the load on the level, 
a = the grade, expressed by a fraction, W=the weight of 
the load in pounds, # = force required to draw the load up 
the incline in question. 

According to Gillespie, if a horse can pull on a level 
19000 pounds, on a rise of 


I foot in 1 foot in 
100 feet he draws goo lbs. 25 feet he draws 540 lbs. 
50 cs “ce ay 810 ce 24 ac é 66 500 ee 
44 66 sé ‘cé 750 «ce 20 sé “6 “é 400 “6 
40 46 66 ce 720 4c Io “ce 46 66 250 6é 


30 sé 46 46 640 sé 
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EFFECTS OF SURFACE ON TRACTIVE FORCE. 


(Various Authorities, compiled by HEkrinG ) 


| 
Tractive Tractive 


Description of Road. Force, Description of Road. Force, 
Lbs. 2 HE bSe 

eooseisandys. caec acest: 448 Very hard and smooth 
Loose gravel (deep) . 320). 7) Smacadattie a. 2) sass 46 
Loose gravel (4 inches) .. 222 Best, macadam\: 5.0 see 52 to 32 
Common gravel road. 147 Cobblestone, ordinary ... 140 
Goods oteaw eltas testes 88 Cobblestone, good. ..... 75 
Hard-rolled gravel....... 75 Belgian blocki..%2 2. aeeer 56 to 26 
Ordinary dirt road....... 224 Belgian block in Paris ... 54 to 34 
FACT ayia yenntves teens sta 112 Belgian block, good...... 344 
Hard, dry dirt road...... 89 Stone block, ordinary. ee go 
Macadam, little used.. .| 140tog7 || Stone block, good....... 45 
Macadam, badieiicn ==). 160 Stone block, London..... 36 
Macadam, poor... .-- 1. 112 Asphalt.%....2 tes: seomente 17 
Macadam, common...... 64 Granite tramway... .... 12} to 134 
Good macadam, wet ....| 75 to 42 || Ironrailway............ -| 8 to x1 
Best French macadam... Wise 


The velocity is in all cases taken at 3 miles per hour. 


COST OF HAULING FARM PRODUCE IN THE 
UNITED STATES. 


r= 2 o 3 
pe} po) Qo XS 
a Mey | oe | oem 
4 oS3 | 8S | age 
Ae: Ba 5 Ox a ie 
fe | So | Se | Oey 
oo oe ° oe —=68¢q 
ai Due 0° sg ow 
> oO S Olss > ORY 
< < <x & 
Miles. | Lbs. | Cents. 
BasternistateSscnisicce cisies ale veeeiiier Sevste 5-9 2216 32 $1.89 
Northern StateSticiswe ae cilee sical Mereloleiel> é ORO Sees acer 27 1.86 
Middle-Southern States......ee.-sseees SeOe iletetemeine 3 2.72 
Cotton States...... elec ieleteleistetteio tiers epee 12.6 1397 25 3.05 
Prairie States yet coterie cere emitters cites 8.8 2409 22 T.O4 
Pacific Coast and Mountain States....| 23.3 2197 22 5.12 
Averages for the United States....| 12.1 2002 25 $3.02 


 —————— 


* Middle States. 


The total weight of farm products in 1895 was estimated 
at 219,824,227 tons; if the forest products hauled over the 
public roads be added to this, we get 313,349,227 tons, 
which at $3.02 per ton, makes a total for the annual cost of 
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hauling on the public roads of $946,414,665. Nearly, if not 
quite, two-thirds of this vast expense may be saved by road 
improvement, and this at a total cost not exceeding the 
losses of 3, or at most 4, years by bad roads (Circ. 19, Office 
ee moad Inquiry; U.S. Dept. Agr.). 
TRANSPORTATION ON THE FARM. (U.S. Dept. Agr.) 
An ordinary wagon drawn by two horses will carry at 
each load 1 ton to 14 tons of hay, grain, manure, etc , over 
a good road; with four horses, 3-4 tons. According to dis- 
tance, the number of loads in a day should be as follows: 


Number of Loads Hauled per Day. 
No. >f Loads with No. of Loads with 


Distance. Pieces: Geen) Distance. Piorses!) Oscu. 
Eighth mile...... 16-18 r4—r6) |ralf mile. se.neee Less. IO-14 8-12 
Quarter mile..... 12-16 1o-14 'Mile to mileanda half. 6-9 5-7 


LABOR ONE HORSE IS ABLE TO PERFORM 
at different rates of speed on canals, railroads, and 
turnpikes. (Drawing force, 834 lbs.) (Warinc.) 


Useful Effect for 1 Day, drawn x mile. 


Duration of 
Speed per | Day’s Work, 


Hour, miles, hours. On aCanal, |Ona Railroad,|On a Turnpike, 
tons. tons. tons. 

244 1% 520 TIS 14 
3 8 243 92 12 
3% 6 154 82 Io 
4 4% 102 72 9 
5 29/10 52 57 7-3 
6 2 30 48 6 
7 4 19 41 5 
8 4 12.8 36 4-5 
9 9/10 9 32 4 

10 4, 6.5 28.8 3-6 


PERFORMANCE OF ONE TEAM AND PLOUGH IN 
A DAY, IN ACRES AND TENTHS. (Warine.) 


58 4 a & ij} 8 4S 

age ae b le 2 a ie oa 
S | Acres. || 324 | Acres. || 2290 5 eee 

zee ae Bee Acres 5o2 Acres 
- - . 

=3 el min es 
5 1.0 12 B24 2 4.8 5% 13.2 
6 1.2 14 2.8 24 6.0 6 14.4 
7 pee 16 3.2 3 7.2 646 15.6 
8 1.6 18 3-6 3% 8.4 7 16.8 
9 1.8 20 4.0 4 9.6 7% 18.0 
be) 2.0 22 4.4 44% 10.8 19.2 
Ir 2.2 5 12.0 

Se eee ee eT Ta a a ee Se ee Te RS SRL 
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THE EFFECT OF WIDE WAGON-TIRES, 


The effect of wide and narrow tires for wagons is well 
illustrated by the following results of carefully conducted 
experiments by the Studebaker Wagon Co., South Bend, 
Ind. In the trials given in the second column 14-inch tires 
had been substituted for 4-inch tires. (Agr. of Pa., 1894; 
see also Mich. Exp. Sta., Bull. 165; Mo. Exp. Sta., Bull. 13, 
and Utah Exp. Sta., Bull. 4.) 


Width of Tires. 


4 inches, | td inches. 


lbs. ibs. 
Wieichtiofwaroniand loads. o-25 s..cc-ee cen eciae oe 4345 4235 
Draft to start load on block pavement... 350 300 
Draft to move load at a dead pull on block pave- 
ment. : 100 75 
Draft to start load on good hard, “sandy road.. 700 725 
Draft to move load at a dead pull on good hard, 
sandy road .... : 275 300 
Draft to start load on ‘good level gravel road..... 600 650 
Draft to move load at a dead pull on eae level 
gravelroad .... eee Stats 175 175 
Draft to start load on muddy ORG. Se eae 800 goo 
Draft to move load at a dead pull on muddy road.. 550 500 


AVERAGE QUANTITY OF STONE REQUIRED PER 
YEAR TO KEEP 10 FEET OF ROAD, WIDTH = 
20 FEET, IN REPAIR. (HeErscue.) 


Cub. ft. Cub. yds. 


1. Good material and heavy travel....... 15-20 = .55- .74 

2. Good material and medium amount of . 
PTA Vielen tei serse sos Sith, eres see teeter aie IO-I5 = .37- .55 

3: Good material and light travel........ 5-10 ='.48-—.37 


4. Medium material and heavytravel.... 20-25 = .74- .92 
5. Medium material and medium amount 

PRETA VE lis iaied Rous wie academe tet iets 15-20 = .55- .74 
6. Medium material and light travel..... IO-I5 = .37- .55 
7. Third-rate material and heavy travel... 25-30 = .92-I.10 
8. Third-rate material and medium amount 

ECLA ois cictecils hot as sinew Meenas 20-25 = .74- .92 
g. Third-rate material and light travel. -- 15-20 = .55- .74 
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INTERIOR DIMENSIONS OF FARM BUILDINGS. 


(McConnELt.) 
Length./Breadth.| Height. 

ft. ft. fit 

(SEITE Soe oS GRAB OCB BOGE Se Tae eee ere AES RS OCDE 40 20 20 
RMU ERCAUU) erat te cic alent eitiicc olcloie water ge atiedie sai 60 20 20 
Cattle feeding-boxes, double.................- 10 20 8 
es EY * SARI Aa dee wows esas 10 10 8 
Cattle-sheds, for each animal........ Bacon aot 5 15 8 
AGE SHES "CCC. \CACIALCH: ccc. cise see esos ae so 8 20 10 
Cow-stable, for each cow, double............. 4 30 10 
= ra 4 leas Snyed (LP aaodeberoe 4 20 10 
LUE TVR eh Ie een ee a ata, sry ehsavond eters 20 20 10 
Holdeyards, for each animal. .....c0s:02060c005- 5 30 6 
CSREES goons a ain dics dbiera sale ews ao sislaae 30 20 8 
MOOS IAAP Ts ous O 3e a! ciate eles o.cbiseee” siasicia-s aye 18 18 9 
WIRPAIGE MOUSE DR ac 2/525 (NS sisrseicslereieiciseae ae auesiee Tore, 18 8 
Pisses, for Cach s' animals. ........0c0ceseta'ss 6 10 8 
PAQUIEGY “HOUSEs bes csc 2-15 cio:s/0:0:e « <i) e aeles, se n/a e ; 18 18 9 
Pea te ELONIS GS Reeyetyeio eto cg sys Si sailk Sinmjalaia, sig evanene sists 20 20 10 
Stable, for each horse..... ...... ERS er Ao aa te 6.5 18 10 
NVOGESMOD was eer St icicat clebel lok oje ana gicig Seam claes 18 18 9 
General dimensions of other apartments...... ers 18 9 


64 ft. allowed to the length of the stable for each horse in it 
and 7 or 8 ft. for every pair of cows in cow-stable. Horses 
must each have 1200 cu. ft. of space, and cattle 800 cu. ft., 
where stalled in stables. Cattle-boxes to be sunk 2 ft. below 
surface and raised by a dwarf wall 1 ft. above. Cattle-folds 
and sheds should have a length of 5 ft. for every animal they 
are intended to contain; when covered, 150 sq. ft. allowed to 
every head. The pigsties have small open areas attached to 
each. 


RECIPE FOR WHITEWASH. 


Slake half a bushel of unslaked lime with boiling water, 
cover during the process to keep in steam, Strain the liquid 
through a fine sieve or strainer, and addto it a peck of 
salt, previously dissolved in warm water, three pounds of 
ground rice boiled to a thin paste and stirred in while hot, 
half a pound of Spanish whiting, and one pound of clear 
glue, previously dissolved by soaking in cold water and 


_ then hanging over a slow fire ina small pot hung in a larger 
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one filled with water. Add five gallons of hot water to the 
mixture, stir well, and let it standa few days, covered from 
dirt. It should be applied hot, for which purpose it can be 
kept ina kettle or portable furnace. The east end of the 
White House in Washington is embellished by this white- 
wash. It is recommended by the government for white- 
washing light-houses. 

A pint of this wash mixture, if properly applied, will 
cover one square yard, and will be almost as serviceable as 
paint for wood, brick, or stone, and is much cheaper than 
the cheapest paint. 

Coloring matter may be added as desired. For cream 
color add yellow ochre; pearl or lead, add lampblack or 
ivory-black; fawn, add proportionately four pounds of 
umber to one pound of Indian red and one pound of com- 
mon lampblack; common stone color, add proportionately 
four pounds raw umber to two pounds lampblack. 


TABLE OF CUT NAILS. (TRAvtwine.) 


Length,|No. per , |Length,|No. per 
Name. |Jnches.| Lb. Name. | Inches. Lb. 
**Common”’ nails |2-penny I 716 1o-penny| 3 66 
3- ‘* fine 1t as" teal 3h 50 
ge6s 1t 440 || 20-  *{ 4 32 
yas 1} 300 || 30- |“ 4¢ 19 
Coane 1} 210 40- 5 16 | 
Gin 2 163 50- 5¢ 13 
aolnnee 2h 123 6o- ** 6 10 
Be 2 93 
Finishing-nails... |4-penny 14 470 io-penny| 3 84 
Beh 1} 330 act Ng 3t 65 
Giies 2 196 20- ‘* 4 50 
8- yf 2} 116 
Slating-nails.....|3-penny 1} 280 5-penny 1% 160 
Aa ' yt 13 200 6 2 128 
Hence=naills ee ueiec| wemieeieeaee 2 S30) + lis eiseaeiaeiae 2} 48 
Uae Seok 2} 66 . vies 40 
aa relaptiatotetats 2} 60 
Gu Spikes! isises |isisiis cera. = 3 2g ||| "5 separ 54 8 
ES RAY it eee ei ro $ 2 Sora do erebotere 6 7 
3 . 
Lh iafemvete 4 5 tl locates fevstenetelt 64 6 
Or per a'or 44 13 pale aheisreterete 7 5 
5 Mis v lll ace Ropes eats 8 3h 
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XII. HUMAN FOODS. 


COMPOSITION OF HUMAN FOOD MATERIALS.* 


(ATWATER.) 


Ordinary food materials, such as meat, fish, eggs, potas 
toes, wheat, etc., consist of— 

Refuse.—As the bones of meat and fish, shells of shellfish, 
skin of potatoes, bran of wheat, etc. 

Edible Portion.—As the flesh of meat and fish, the white 
and yolk of eggs, wheat flour, etc. The edible portion con- 
sists of water and nutritive ingredients or nutrients. 

The principal kinds of nutritive ingredients are protein, 
fats, carbohydrates, and miner +! matters. 

The water, refuse, and salt of salted meat and fish are 
called non-nutrients. In comparing the values of different 
food materials for nourishment they are left out of account. 

Classes of Nutrients.—The following are familiar examples 
of compounds of the four principal classes of nutrients. 

( ( Albuminoids, e.g., albumen (white of 
| | eggs); casein (curd) of milk; myosin, 
| the basis of muscle (lean meat); 
Proteids.4 gluten of wheat, etc. 
| Gelatinoids, e.g., collagen of tendons; 
| ossein of bones; which yield gelatin 
PROTEIN. 4 i ‘or glue; ete, 
| Meats and fish contain very small quantities of 
; so-called ‘‘extractives.” They include kreatin 
| and allied compounds, and are the chief ingre- 
dients of beef-tea and meat-extract. They 
contain nitrogen, and hence are commonly 
| classed with protein. 
fats, e.g., fat of meat; fat (butter) of milk; olive-oil; oil 
of corn, wheat, etc. 
Carbohydrates, e.g., sugar, starch, cellulose (woody fiber), etc. 
Mineral matters, e.g., phosphate of lime, sodium chlorid (com- 
mon salt), etc. 


\ 


ee a ce SEH OY SLs CSP STEERS, SOD ED 
* Extracts from ** Foods, Nutritive Vaiue and Cost ” (Farmers’ Bulletin No. 

23), ana “‘ Food and Diet” (U.S. Dept. of Agriculture Year Book, 1894). See 

also Farmers’ Bull. No. 142, and-Circ. No. 46, Rev., Office of Exp. Stations. 
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The Fuel Value of Food.—Heat and muscular power are 
forms of force or energy. The energy is developed as 
the food is consumed in the body. It is measured in the 
laboratory by means of an apparatus called the calorimeter. 
The unit commonly used is the calorie, the amount of heat 
which would raise the temperature of a pound of water 
4° F. Instead of this unit, some unit of mechanical energy 
may be used, e.g., the foot-ton, which represents the force re- 
quired to raise 1 ton 1 foot. One calorie is equal to very nearly 
1.53 foot-tons. 

The following general estimate has been made for the average 
amount of potential energy in 1 pound of each of the classes of © 
nutrients: 


Calories. 
In I pound of protein....... oe on Sct, ves eae 
Tn.a pound of fats... 6). fost cs atte «6:4 .0'o gesenen Tg i 
In 1 pound of carbohydrates......... o's ole were , 


In other words, when we compare the nutrients in re- — 
spect to their fuel values, their capacities for yielding heat © 
and mechanical power, a pound of protein of lean meat or 
albumen of egg is just about equivalent to a pound of — 
sugar or starch, and a little over two pounds of either 4 
would be required to equal a pound of the fat of meat or 
butter or the body fat. i 

Ways in which Food is Used in the Body.—F¥Food supplies 
the wants of the body in several ways. It either— 

Is used to form the tissues and fluids of the body; 

Is used to repair the wastes of tissues; 

Is stored in the body for future consumption; 


Is consumed as fuel, its potential energy being trans- a 
formed into heat or muscular energy, or other forms of © 
energy required by the body; or, 

In being consumed protects tissues or other food from — 
consumption. . 

Uses of the Different Classes of Nutrients.—Protein forms ~ 
tissue (muscle, tendon, etc., and fat) and serves as fuel. a 

Fats form fatty tissue (not muscle, etc.) and serve as fuel. © 

Carbohydrates are transformed into fat and serve as fuel. : 
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All nutrients yield energy in form of heat and muscular 
strength. 

In being themselves burned to yield energy the nutrients 
protect each other from being consumed. The protein and 
fats of body tissue are used like those of food. An impor- 
tant use of the carbohydrates and fats is to protect protein 
(muscle, etc.) from consumption. 

Definition of Food and Food Economy.—The views thus 
presented lead to the following definitions: (1) Food is 
that which, taken into the body, builds tissues or yields 
energy; (2) the most healthful food is that which is best 
fitted to the wants of the user; (3) the cheapest food is that 
which furnishes the largest amount of nutriment at the 
least cost; (4) the best food is that which is both most 
healthful and cheapest. 

We have, then, to consider the kinds and amounts of 
nutrients in different food materials, their digestibility, and 
the kinds and amounts needed for nourishment by people 
doing different kinds of work. 

In general, the animal foods have the most of protein 
and fats, while the vegetable foods are rich in the carbo- 
hydrates, starch, and sugar. The lean meats and fish 
abound in protein. Cheese has so large a quantity of 
protein because it contains the casein of the milk. Among 
the vegetable foods, beans and peas have a high proportion 
of protein. The proportion in oatmeal is also large. In 
wheat it is moderate, and in corn meal it is rather small. 
The materials with the highest fuel value are those with 
the most fat, because the fuel value of the fat is, weight 
for weight, two and one-fourth times as great as that of 
either sugar, starch, or protein. Hence fat pork and butter 
lead the other materials in fuel value. The fat meats in 
general stand high in this respect. So also do the grains, 
flour, and meal, as they have large quantities of carbo- 
hydrates.= Potatoes are quite low in the list in respect to 
fuel value as well as protein, principally because they are 
three-fourths water. For the same reason, milk, which is 
seven-eighths water, ranks low in respect to both protein 
and fuel value. 
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Dietaries and Dietary Standards.—As the outcome of 
a great deal of observation and experiment, nearly all in 
Europe, standards have been proposed for the amounts 
of nutrients and energy in the daily food required by 
different classes of people. Those of Prof. Voit, of Munich, 
Germany, are most commonly accepted by specialists in 
Europe. Voit’s standard for a laboring man at moderately 
hard muscular work calls for about 0.25 pound of protein 
and quantities of carbohydrates and fats sufficient, with 
the protein, to yield 3050 calories of energy. Taking into 
account the more active life in the United States, and the 
fact that well nourished people of the working classes here 
eat more and do more work than in Europe, and in the 
belief that ample nourishment is necessary for doing the 
most and the best work, I have ventured to suggest a 
standard with 0.28 pound of protein and 3500 calories of 
energy for the man at moderate muscular work. (For list’ 
of dietary standards, see p. 203; also Farmers’ Bull., No. 142, 
P- 35:) 

Calculation of Daily Dietaries.—Due regard for health, 
strength, and purse requires that food shall supply enough 
protein to build tissue and enough fats and carbohydrates | 
for fuel, and that it shall not be needlessly expensive. 

On the basis of the standards for dietaries given on 
page 175, various combinations of food materials for daily 
dietaries may be made by calculations from the table, 
showing percentages of nutrients, etc., in food materials 
(p. 169). Thus if a dietary for a man at moderately hard 
muscular work is to be made up of round beefsteak, butter, 
potatoes, and bread, it may be calculated as follows: 


Protein. Calories. 
f Pounds 

Round steak......... 1 pound contains......... .18 855 
SEL terse layers aiiel ieee tee 1 pound contains......... .O1 3,615 
IPOLAtOeS ioe lerdacicleieiete 1 pound contains......... -O19 325 
Wiheat bread asec eee 1 pound contains......... .088 1,280 
Round steak: Js... 13 OUNCES CONLAING. was «1. ce- ir, 695 
Butter. ican: © seins sees 3 ounces contain,......... ee 680 
Potatoes s.ctieees snes 6 ounces contain.......... .02 320 
Wheat bread........ 22 ounces contain.......... .12 1,760 

Potalae mines reser .28 35455 


Standard for man at mod- 
erate muscular work.... .28 3.500 
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PERCENTAGES OF NUTRIENTS, WATER, AND 
REFUSE IN SPECIMENS OF FOOD MATERIALS. 


(ATWATER.) 


acts Edible Portion. 
v3 
thes Nutrients. 
a= 

Food Materials. rie a c sale? 

to) . — pe) 
Sede ray |g Pee ane 
oS s|e|&|s a2 |és 
sal Gl/a|m|Ob| se 

Animal Foods, as Purchased. % %\%1%)% % % 
HevSTErL “TNE (C) ee Re SA 20.0 |49.6|30.4|15.6|14.0]...... o.8 
PIMOMIEer 6. ee banaaat io |) 12.0 |55-o)3r-0|m74O}b3n7|1- <..\6- 0.9 
Chuckrib.. Sele feria eiaictet | AON 45 (QEROiTE cOIZON | \.\crate'< 0.8 
Feige: 2. E Sece obese vie emai SOLO) (96.2 4Orohrael27.Glis ene as 0.7 
AARNE leita ts )ciore ae le b,5'ai6, ers « 19.5 |48.3/32.2|15.0/16.4| ..... 0.8 
Round steale oj). io) se wne nis 7,8 |G00G|3129/0G-O|T2 <3]. one. - 1.0 
Side without kidney fat...... 19.2 |44.3|36.5|13.9|21.8 0.8 
RUMI PCOMMEG..).. 0-5-6 cee sills 5-OUl7O.0|24 2170.7). Sal} ace 2.4 
Inleyalie cord 10s BA RMA COoAne I2.I |43-7144.2|12.4|29.2|...... 2.6 
Weal: Shoulder. ...<.0c..-<, sete es 17-9 |50.7|25.4|16.6| 7.9|--- .. 0.9 
Mutton: Shoulder....... eealateisreisiats 16.3 |49.0]/34.7|15.1|18.8]..... 0.8 
SSR a aia oh sieis td) sielel alts sislsisielejel| OWL | 5O.0| 90-305 sO! D5, s0\|n/aarbi\e On7 
OMe stieeis Catch lsetie eevee 15-8 |41.5|42.7|12.6|29.5|... .. 0.6 
Side, without kidney fat..| 17.3 |44.2|38.5|15.0/23-7|..--.- 0.8 
Pork: Shoulder roast, fresh........ 14.6 |43.0|42.4|13.6/28.0]...... 0.8 
lam, isalted, smoked =..<).... 11.4 136.8]51.8]14.8/34.6]...... 2.4 
lee Mire ane sete tse ceiciccs cole Se ealnge 2.144 0\ 1712 (mg | (me (, eee): 0.9 
Turkey ..-.....+----.205 s00- Semone 32.4 |44.7/22.9/160.1| 5.9]...... 0.9 
Eggs, in | ee SEUINCI SO ES 4! 13.95 103.029) 212) T|TO, 2]\ << «1: 0.9 
Fish, etc.: Flounder, whole........ 66.8 |27.2| 6.0] 5.2] 0.3] ..... 0.5 
Bluefish, dressed........ A8tG| 49. Ol 1rsu| Geo |) OsO lee ce 0.7 
Codfish, dressed ..:.... 29.9 {58.5|11.6|10.6] 0.2]...... 0.8 
Shad pwhHoOley ssn dicletcre 50.1 135-2114 7| 9-2] 4-8]..05 0. 0.7 
Mackerel, whole........ AA sO 4024 | TE. ONLOLO|) A83|\s101- « 0.7 
Halibut, dressed: .. ..-\.: T7727 JOD.0\20. 4) 05-0) de4|inc<- «- 0.9 
Salmon, whole,..... Pei Mersey OMe] ey Wael ky ie} atsints | |e 1.0 
Salt codfish. .... ....... AZNCMAGEE| 17 26| LOK Ol OsAl| anne sil ees 
Smoked herring ........] 50.9 |19.2|29.9|26.2| 8.8]... 0.9 
Salt mackerel..... ..... HO. 4) /26- F191 66 (P4071 T5e2| weiss 2 1.7 
Canned salmon......... AG 5903 S5 eq LOs | Esa |e cect 1.2 
PE GTISUET Siysis since eine cere 6250) |ZELOWGr oO)" 595 "Ov7], 30.1) | O60 
ONSEETS HF oie cretclnte a0 cise 82.3 |15.4| 2.3] 1-1] 0.2] 0.6 | 0.4 
Animal koods, Edible Portion. 

Beef: Neck, ...:).'..< ANSE AOR TORIES GEOR To |62.0/38.0]19.5]/17.5]...--- 1.0 
SOUT: cielo raise is, cleltis cieie'e’ cle! atacs.< ise 163.9/36.1/19.5|15.6]...... 1.0 
Chuck rib.. Be din sie denver ec eeetso-O 421067 1G|29 05) ones <6 0.9 
Peter se econ svcd siniene eeiltwe 4S. DiSEcO ESA | 35110] «cs. 0.9 
RINGO Gris otal Nee ssainin eis wei bin s aleie lll verte -. |60.0]40.0]18.5]20.5]...... I.0 
PPENELEN Clas. Hyatt octorpie’ale hs iistavoie'ateici "sie -.(68.2]31.8]20.5|10.1]..... 12 
Sige, without kidney fat, ea ert at 54-845. 2(17 22127 Lleeece 0.9 
Rump, GOLMERY, Nae cine eitioe fe lee mete 58.1140! O\03)..3|20.6|lneaic « 2.0 
MC ee pari iata aisid tie ap nisieereld'| lees Sill A076 5Our DAs |aa\.Ollsie.ais's 3.0 
GCE is, socio nie eu worelou ae ene. 68.8/31.2|/20.2| 9.8]... .- 1.2 
Mutton: Shoulder. ...........+ .0-|.s 000 58.6|41.4|18.1|22.4|...... 0.9 
CQ soc cence ee cee ceer ee |esenes 61 .-8}38.2/18.3]19.0|...... 0.9 
CMa a tidin Sioa 'e neliele sadertacas [REY os 49.3|'50°7|15/0|35.0|.....- | 0.7 
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COMPOSITION OF FOOD MATERIALS, 
Nutritive ingredients, refuse, and fuel value. 


Nutrients. Non-nutrients. 
a Fuel value. 
BSS] =] ZZ SS bet) ne 
Protein Fats. Carbo- Mineral Water. Refuse. Calories. 


hydrates. matters 


Protein compounds, e. g., lean of meat, white of egg, casein (curd) of milk, and 
gluten of wheat, make muscle, blood, bone, etc. 

Fats, e. g., fat of meat, butter, and oil, } serve as fuel to yield heat 

Carbohydrates, e. g., starch and sugar, and muscular power. 


Nutrients, atten De et. 10 20 30 40 50 60 70 80 90 
Fuel value of 1b. 400 800. 12001600 2000 2400 2800 3200 3600 4000 
Gre 


Beef,round 


Beef, round* 


Beef, sirloin 


So 
Beal: 
Beef, sirloin 


Beef, rib =e SSS SS 


Beef, rib* 


Mutton, leg 


Pork, salt 


Ham, smoked & 


Codfish, fresh 


Codfish, salt 


Oysters 

Mik EZ) oe 
Butter 

Cheese See SF SS 
Eggs ah SSS SSS 
Wheat bread ELL LT ze-AL_EEOA 
Wheat flour ERS EEE EE EEnEDED 
Corn Meal EVRA 
tae pent LLL UHH HP(r1 


Bouns, dried CELL liz 


Pee S22 OAL EA aM 


Potatoes Lye == SSS SS SSS 
Sugar CMM 


* Without bone. - 
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PERCENTAGES OF NUTRIENTS, ETC., IN FOOD 
MATERIALS.—Coxtinued. 


Edible Portion. 


Nutrients. 

Food Materials. : ; Se 
© EF a oie ea Sher 
iss Ngee rl lake eid ee 
Bey fae Voces 

Animal Foods, Edible Portion. % h % %| % % 
Mutton: Sidg, without kidney fat..| 53-5 | 46-5 | 16.9 |28.7]...... 0.9 
Pork: Shoulder roast, fresh.:...... 50.3 | 49-7 | 16.0 |32.8)...... 0.9 
Ham, salted, smoked........ 41.5 | 58.5 | 16.7 |39.1|...... 2.7 
Mat ysaltede.. 6. cscs a area 12.1 | 87.9 | 0.9 |82.8]...... 4-2 
Batiesee:, POrk... 22s. sees.eces setae 41.2 | 58.8 | 13.8 |42.8)...... 2.2 
GRAS. oe cote Se cc eeie can |) O284 | 3700: 18.8 125-8) ...0.0's 3-0 
Ghicken..5.<..... Pa cwaice ce scWs adenti 2222. eemon 2424.) 2-0 --| 1-4 
SG AEENE Rea ae ec bc ee ceeeses.c cossese}| 66.2 | 33-8 | 23.9 | 8.7].-.-..] 1.2 
eres... .k sas MS acc acicdaiesc Coeltaeosh SOc2.[) Th. OULO. GK ie oa ae 0.8 
IITA 8 a ea Mat site cs besn nalowos S72Oulets.O1}) 93-Oul4.0| 45901) O27 
ISUCLerares tees tsa ese CeCe aeSoae ee |e foeuial ltste}ae) 1.0 |85.0] 0.5 3-0 
BGI EIEN od is. oes o's e'sieln nk seeie .| 12-0 | 89.5 | 0.6 [85.0] 0.4] 3.0 
Cheese: Full-cream.............+2.| 30-2 | 69-8 | 28.3 [35.5] 1.8] 4.2 
Site ssc y snc cee | 48°3 |. 58-7 | 38:4 | 6:8) 8.9 | 4.6 
HSI RMOWUMOEE Hn sss ssciccencce case) O4¢2 | D520) |) TBS. |("On7 lew cle.es tA) 
WAACOGIE.S Su rtsiciee sie =< Me Ore 7a ens. Burrs || hOnahielere ale 1.2 
Codfish: =... 25-2 eee eos | mO2cOnl Ia anpe Dos Oa Ota ladies I.2 
Si A ae Be oe ht amdb cetvlas | 7Or OM 2004 EO. kOe 5} auc ts (< Ded 
WMaekerel: 2:2 ...%<s's.s Fos shrncls ZaeApeG.O0b TO.2. he 75H Ss ecain 1.3 
HMalibuti 2... <6. acne Sab socal| Zipec | Gre | a tiee je see |Sooore rae 
Salmon: fs... eee ee sal OS Onl 30nd N2TOgITar4||raies I.4 
Sail cis 2 WEAR AS ApS Ee Eee S| Gedo ||eSsa5- Zyiecl | ese] kGen oc 1.6 
Herring, salt..... eee a sha see 34.6 36.47 1E5.Slcccs. Ts 
Mackerels salt... ice see ess ATA erictos sic £7). 3-120. Alle cs 2.6 
25s ee Sisbae ego jets.) | (Oso. t.2]) Sat ae 

Vegetable Foods. 

WiHEAT HOUR sco) 4557.cesece Pee asta IZ Seo Mix cOulter| 74g niniogs 
Graham flour eo eath Ee eee eee tM eOO- On) Ein g aly Le 7pgay 1.8 
EO PEE os av eoessswonnas| EFI |. 60-9) 6.7 1'0.8| 78.97 | O57 
Buckwheat flour.......sssecsesseeee TALLOW eSs-4h)|) Olona 4\e7 Oe I.0 
Ml ataneale Peer ee hee soak cecscene | | 720 [hO2s4- |) DSL ell 7etlNOS.27| esto 
Cornmeal...... Beene tae soe eleE5cOn | GS. Onl) Qo2uligsol.7Oc0. [eh rae: 
PCC ace ietiontadcieetcsescisces ocice cece] (12-4) 07-0 WeA'| ©: 4\ 70-4) Ord 
SAS ae ee ciaeee ce ecdses cckelsen| E209 07.7) |. 260.70 |.t. 71 S64 26 
BSE S ac -Bae EGC Al OOOO ONE EGE OC COOG lap Coa ent Mitch sar lial ite Tb al AC ANC tl f 07 ast 
IPOtatOeS. osc ay ccas Nae felcisicicree eeatateis| pe Zor Oy een. E Zura Oot) el7O 1.0 
Sweet potatoes....... aiatee wlaisin cater PAN Rigel | ehesa) I.5 | 0.4| 26.0] x-0 
PRUITOIPS sos 2.2 < sic, sonia meataleie orate aievecots 89.4 | 10.6 1.2 ]0.2| 8.2 1.0 
REALUCES Ea renidieice tic Sel otn celeices se) COO amiga mer Pov Sid [so 
NOI ORI Gesu alae ialecce mons cee ss ciens-e: 87.6 | 12.4)| 1.4 | 0.3] to.r |] 0.6 
String beans....... ee at cenit TROT elles Gre 2a2sl O24), OrgulrcOcd 
Green peas........ aenwe sacene Pebeee eos aes 2EeO) 4). 42100! 6] 10.0) |) 049 
Green corn =... «|. Palen ack CoO Ee sDOSee Sr gator za e224 |) Let) T3621 9/020 
PROTA POES yal alsts'etcteicic'sicleivie'viw oe cle ales O60) {1 460, |) (O58) a-4)'" 2.5 |) 0.3 
Cabbage~. 2... ACODER OOAGOCOLe GLAQuP Ser ao 2'an (tors 5.5 | ors 
72150) 01 ch eae eee Bierclavalersteteie’a erate 83.2 |2x6.8) ||) 0.2 | 0.4] 15.9.) 0.3 
Sugar, granulated...... attatete tate tare BON OSsO Poieincs|i oe 4 97.8 | 0.2 
WWEGIAGSE GL ecri c. <tatsisic cece dee cia A eiatels ee 2Ate Obs PENS All storie 8 3i]lbehet- FZ | 2.3 
White bread (wheat). pine recencs ean Sea O77 he Oro. |X. 7150-3) | OsG 
Boston crackers....... sntite sine Alaa 8.3] 91.7 | 10.7 | 9.9! 68.71 2.4 


200 AGRICULTURE. 


PECUNIARY ECONOMY OF FOOD. 


Amounts of actually nutritive ingredients obtained in different 
food materials for 25 cents. 
{Amount of nutrients in pounds. Fuel value in calories.] 
Protein. Fats. Carbohydrates. Fuel value. 
aera 


ERS eaten 
SS 


Weights of nutrients and calories of 
energy in 25 cents worth. 


Tr pound. 


Price 
Food mate- 
rials for 


25 cents. 


1 Lb. 3 Lbs. 
6000 Cal. 


5 Ubs. 
10000 Oal. 


Beef, sirloin 25. 


Beef, round 15.0, 
Beef, neck 6.0 
Mutton, leg 
Ham, smoked ool. 


Salt pork, very fat == 


Codfish, fresh sol sask 


SH 
Codjish, salt 3.57 Sees 
Mackerel, salt 20] 2 Pron Lot: See Soe ee 


Oysters, 35 cents quars1g.0) 1. we 


Pee ah 
Eggs, 25 cents dozen|14.7| 1.70 26 
Milk, 7 cente quart fe a 52/7 AL aE 


ahaa PS 
Say, 


Cheese, skim milk 


Butter 

Sagat os A ea LLL = pe 
e jjjjjldiddddildldididllddd 

Wheat flour 3.0] 8.33 a, ita 

Wheat bread 3.57 


ta = = 
nee 8) (ij EEE 


Beans so 5.00 Yt LLLLLLLLLLL_| 


Potatoes 1.2) 20.00 jason 
Ks LE. 
Standard for aeaty) Gernan te 


diet for man at { ZZ ZI 
moderate work, American. } Ss 


*Voit fable tAtwater, 
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9 


a 


O1 


AMOUNTS OF NUTRIENTS FURNISHED FOR 


TWENTY-FIVE 
AT ORDINARY PRICES. 


Deg oe Nutrients. ‘Sy 
Food Materials as Furnished. | &s | 5= = —|o B be 
We pee lot lo |. | Su foes 
10 Rs 8 Pe D 02 Ss 1008 
o r= ° Cla] as [poe 
oH o a|/e&}o O 
Monts. ete Ibs. | lbs. |1bs.| 1bs.} lbs. | cals 
5 Gee. 
: EE foreradatetathetnie erase a a's 3-73 SOS hada er ors 2 2765 
Beef: Nec Agtt ee ROH ASS ee ee 3655 
es He ag eed eee eu (ean epee: 1735 
PRUE EIUS. we lecsic cee sy micelle atl aelisse Be 
te) oe Soo cr ds | A Io 2070 
1.39 aty|| etal oS P\lhece cd ie 
OL) ee Nea Metin) i AV Ta picky 
s Fy [she ||| MEAG To. |W ay 2) (vey SoA 2235 
ne te nd: Ua 7) lila Mtoe attatat 1120 
SE Psooh i tag. otal Seaton 76S 
1.39 303) | XO] 64306 2170 
Pie 541425 « Pp ne a Bari Wr el aal Meal ces pha 
E230 BAA es 25 ick 7 poretaraters 1180 
Round, first cut..... Seas : ‘69 den inal aul Ve ine 
Round, second cut....... SOON eae eraa ys notes es 1285 
3:13 HOE Eee aiciicoeacc 1580 
1.67 B77 Wee |e 40)| etal oteors 2460 
Flank, corned...... ames’ at cl hyataan Eau ti ates 
1.39 BOG 37/0 24 eect re 1700 
cence and canned..... Fog A REA cations he ate 
PAP OE ec te dates 1s states att 3.13']- «96 | .63] .17)..15.| 2095 
6 
tom: Shoulder ....:...:....- Fe Pi A Paha ice eet pele 
Mut uf 1.67 Soul 25 ae Meira 1775 
I.00 +31 SESH) oDOi (olen ce mts 955 
BBR aeie wise hiaienc din wieie's\sers 9 Ie lao pee ey eae 
LOS Aeron a a Macha Cee ed ie 1465 
aa “$3 a 37 Seer 1840 
ayer 2.0 Rese leactel | Boren 2970 
Pole ReibtrOast (//ee ccs e's 3.0 0's = ples lite elec cele 5885 
f 1.56 nist [seal BG Sabo oe 2015 
Smoked ham, whole..... PHOS! IP LOG | e3he72 |aley sales 3615 
Salt fat pork. ...... TL Ascott || ev plaetsllcoocne 5860 
OH RE hE ea 2206) |tsO9 |) 7. Oops telars 7295 
1.67 Soyeh| | EE Ay || Beaions 3465 
Pork sausage...... seaeee dies ihateas Waseeteece eid <205 
oultry, etc.: Chicken.......... a WOES natal ssc SA 605 
P ys 1.56 Shere SS | hus | lars|sie/ ere 835 
Bure sas cs 1.09 OTs 20 |x OO||[orats ate 865 
i 1.38 PAG eae SEL lion ieecer- I100 
Fish, etc. = ES ier! ate 
Mackerel, whole ............... $28 bla EZ|) 607 ln soins 610 
fs wa We 930 


Bluefish, dressed... 


Cod, dressed..... Miele dtaievalias wis fer 


CENTS IN 


PHWNNAHN Aa 


(ATWATER.) 


FOOD MATERIALS 


Twenty-five Cents will pay for 


eee er 
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AMOUNTS OF NUTRIENTS FURNISHED FOR 
TWENTY-FIVE CENTS IN FOOD MATERIALS 
AT ORDINARY PRICES. —Continued. 


Twenty-five Cents will pay for 


D3 34 Nutrients. lane 
Food Materials as Furnished. ae ta - 2s Ba 
vo ° _— i -~ 

eo \aa| a |2|s| 2s 22 
cA is ra) ro) ns espe! 45 

a OR Oe ei @ ag | 

H H a |& |O O 
Fish, etc. Cisse OS lees: | tbs. Ibs.| lbs. | cals. 
: : 20 1.25 »26| .19)) 206|Rener 605 
Halibut steaks..... botosodoodue ae r.50, , 32 sa4|..07) eee p46 
Canied salman. ccnccs ones oe = 20 1.25 AG) 25) ns20) haere 1310 
Oysters, 50 cts. per quart....... 25 1.00 T3| .06| .o1 04| 230 
TSU aie lew oe Warerqetcten E75 (0 od 43 18| .09| .02 05} 345 
12 2.0 4 |) oi! On| eee 345 
obster--wholecrscr soc cle-scees ; tea es c7| cages | amen one 
eS CANNEG. acces costes es 20 1.25 28) 423]. .Or limecare 470 
Eggs and Datry Products. 
Biggs asictsaper GOZser. centile <i) 25 1.00 23.2) \S1O| een 645 
Shy vo mabee te weisiepe taverns teA| | seme yy) g2| ‘st 7) 0D4| Gomes gro 
So as a =< Scudila pela .evcre fe oat] ET 2.27 Bo wee | soo teem 1490 
MilksSicts per quart. sen ssc. 4 6.25 8r| .23] .25 29| 2020 
oe 6 3 ¥ Ure clare (erstersin 3 8733] ‘w.08|) 330). 33s collmeos 
4 SdG0 00 Ant 2 T2.50|  1.68|| 4Ola5e 59} 4065 
PSUCCEtiers cheese nelelsisieisielicisieia elect mes 5 aif 204) OL 00] eerie 2550 
25 1.00 go} .ot| .85 -O1| 3635 
Cheese, full cream..............]< 18 38 96| .40| -49 02| 3850 
12 2.08} 1.45) .50] 272 04| 4210 
Vegetable Foods. 

Potatoes, $1.00 per bushel...... Ta7 Nl T4670| le 3t|er Os enor 26| 580 
sf -80 se Sabot I.25| 20.00 42| .04| .02 36] 790 
a Hse peer (Ones t20.46 62} .06] .03] .53] 1225 
5 5-00 14] .00] .00 13} 240 
SIWEEEIPOLALOESs. ciesicie'elclcleincicele.> ; = ee eal cork eee i ce 
2 | 12.50 14| .02] .00 -I1] +240 
Beetsinccic. a ataleiniaicieioietel slemistsiieinter= ; Bl attne ag|..:04) coal) gee 
: 2 | 12.50 .13| .02] .00 -I0| . 225 
Abe codon coonésoddods6Adcos j : eee Altech tee ips 50H 
SU Pate cwicse ce sieletere'setdaisMisiel sas 5 5.00] 4.90] .00] .oo] 4.84} 9095 
; 6 4-17} 3-64] .96| .09] 2.47] 6760 
Dried beans...... selvicisionaielsictaistets 5 5.00] 4.37|1.15| .10] 2.96] 8065 
4 6125| 5.46|1.44) 13). 3-70)enraTe 
see Te ” 3 8.33] 7.08) .77)| 32) 50s) 13720 
Maize Gorn’ Meal ew sacwics «55 | tl ascoal ax.aclo. golrael ame nee aaa 
Oatmeal Missense weiiseieidsisciae sis 5 5.00| 4-65] <74| .36) \3-a2)|) ges 
4 6.25] 5.47] -69] -07| 4.68] 10285 
WATE AG LOUT to clecicte isle cieielatercile’eieie’s 3.5| 7-14| 6.25] 279], 08)" (S.a5aae 
3 8.33] 7-29] .92 <9 6.24] 13695 
7 3-57| 2-42| .31| .06] 2.01] 4570 
Wihteat bread cciccicielccicalels'e es) tect } 5 5.00 3.38] 244|\ 09] 28a) leaum 
12 2.08] 1.91] .21] .20] 1.47] 3970 
Gracethincs Wantsienes seem veneer { 8 | 3.1al_2-88| «32| 20] 2.271 5930 
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DIETARY STANDARDS,  (Jarra.) 


- = a 4 ¢ o 
a ye) WS ia.) bo 
us HY jose oe 2s 
ea} ‘s [asalsS| £3 
BP | & fe ies | 2 
1. Children, 1-2 years (average) ......... 06 .08 16 705 | 175.6 
2. Children, 2-6 years (average)......... ae -09 44h | L420u)) "510 
3. Children, 6-15 years (average)........ .16 .10 +71 | 2040| 5.2 
4. Adult in full health—Playfair...... See Reo) Sie anut |e eis) |e ia 
5 Active laborers—Playfair .......... 34 FO 0.25 | 3630) |) (457 
6. Man at moderate work—Voit .......| .26 Abia aeas (oy || eYoysi-yal | igre: 
7. Man at hard work—Voit...... .. : +32 «22 SOON S370 11.467 
8. Man with little physical exercise— 
PAROVR DESTIN ce bn DiC Sh Rie Syelek ap. o, rein +20 +20 -66 | 2450] 5.5 
g. Man with light muscular work—At- 
NES all ee 22 -77 | 2800] 5.7 
10. Man with moderate work—Atwater..| .28 .28 -99 | 3520] 5.8 
ir. Man with active work—Atwater...... sag =32\ | 1.10) | 4060)" 5.6 
12. Man with hard work—Atwater.. NN heeye) -55 | 1.43 | 5700] 6.9 
13. Subsistence diet—Playfair. .... 13) .03 -75 | 1760] 6.3 
14. Average of 7 dietaries of professional 
[oVE(h)s LED Y 0) Ole eaten eh 29] .22 .63 | 2670] 4.7 
EC. Average of 5 dietaries of professional 


MVE MAW MILLCO I STALES «ny. 42h. 62 cs As ee .27 -34 | 1.08 | 3925] 6.6 


SUMMARY OF AMERICAN DIETARY STUDIES. 


(BRYANT.) 
Av.Food Consump.p.Man p.Day 
2 . 5 ” |= 0 
Families Studied. 2) e¢ a|.,2a Sa 
>] os a /Qfdio. 
- vu yh ak a SIG .W 
oY | SO] sO ]& in| 3 Ue 
O a, fey RS 
Average of 2 laborers’ families in com- 
fontableicircumStanCes j.....).<'.:. 06/52 1c 19 120 | 157 | 534 | 4045 
Average of 15 meee clubsin Me., Conn., 
RAM CMV LOP ac erases « eeiele elslastcwininie [le aia: ‘eis 10 148 | 459 fe) 
Average of 1o farmers’ families in Vt., 7 as 
Conm and 'N. Vi.... . icdjecceas| OFA onze t. 407 cl- sare 
Average of 14 mechanics’ families in 
Conn N= J., menn:, and. Ind ...5...2... 19¥ | 103 | -150 | 402 | 3465 
Average of 12 negro families in Ala.t. .. 9 67° 134 |) 453. 13375 
Average of 5 French-Canadian families 
WET CAMO DU Lia aaa ae). ote he Ss asl e'8: 4.0.0 22 118 158 | 345 | 3365 
Average of 14 professional men’s families 
imo. dea, Ind. angel 2 or vegies ex's 28t | 104 125 |. 423 | 3325 
Average of 4 families of Russian Jews in 
(Claris. (eyo UI Bs aie i a eee ge 19 120 IOI 406 | 3095 
Av. of 4 Italian families in Chicago, IIl.#.] 16 103 | 111 | 391 | 3060 
Average of 11 poor families in N. Y. City} 15 93 95 | 407 | 2915 


Av. of 12 laborers’ families in N. Y. City| 19 tor | 116] 344 | 2905 
Average of 8 Bohemian families in Chi- 


RUS eb MEAS Sainlee deine Kcee sate ee 12 II5 101 360 | 2885 
Average of 2 laborers’ families in Pitts- 
burg, Pa., very poor.. Metals bisa te sabes HE 80 95 | 308 | 2485 
* Average of o studies. + Average of 5 studies. 


$¢ Food purchased; in the other averages the food actually eaten is given. 
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DIAGRAMS OF CUTS OF MEAT. 


Sirloin Porterhouse \\S 


Prime of Rib 


Ribs Plate 
80 lbs. 


\S 


\\ VAS 


\\\ Is YZ 

11 any NN: i | = 
ira vA ne Hi ii 

Diagram I. A Good Steer’s Carcass, as Cut Up and Priced in the 

Eastern Market. 

A good 1200-pound steer will dress about 800 pounds of 
beef cut up as above—71I5 pounds salable cuts, with 85 
pounds of fat, bone, and waste. 

The diagram illustrates what the breeder and feeder 
should aim to produce in the conformation of the beef- and 
mutton-producing animal, so that the highest possible per- 
centage of the carcass will be cuts of the high-priced class, 
thereby giving the best possible return for food consumed. 
(McKERROW.) 

The methods of dividing up the carcasses of slaughtered 
animals into parts, and the terms used for the ‘‘cuts,” as 
these parts are commonly called, vary considerably in dif- 
ferent localities. The accompanying diagrams will make 
clear the terms used in the table Composition of Human 


Foods (pp. 197-199). 
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IV. Diagram of Cuts of Pork.* 


* U.S. Dept. of Agriculture. 


= 


206 AGRICULTURE. 


LIVE WEIGHT AND DRESSED WEIGHT OF STEERS 
OF DIFFERENT BREEDS AND AGES.  (Hewry.) 


(Saetthfield Show, 1888-95.) 


Live 
No. of Aver. | Weight 
Breed and Age. Ani- | AVer. | Daily a Dressed 
mals. |. A8€. | Gains. |Slaugh-| Weight. 
tering. 


Days Lbs. Lbs. | Per Ct. 


Shorthorn, 1 year olds.. 5 642 2.11 1355 66.1 
Za Fats Oi 18 963 1.92 1842 67.5 
Ss ca 16 1321 1.72 2251 69.4 
Hereford, res? as 16 663 1.07 1308 sea 
Dee lie #¢ 13 1020 1.78 1817 67.2 
an te . 8 1349 1.64 2218 69.2 
Devon, Fe el oY 13 634 1.75 1112 66.0 
2 i. # 19 1045 TS 1 1583 67.7 
= 16 1311 1.37) 1796 67 3 
Aberdeen Angus, 1 ‘“ ss 26 668 2.04 1366 65.47 
ao “s 21 1008 174 1765 66.7 
3 6 = 2 1346 1.59 2138, 67.4 
Sussex, I 17 677 2.15 1452 65.4 
2 we ss 18 989 1.86 1837 68.2 
ay ane a 12 1285 1.61 2064 68.0 
Red Poll, oF eS es 12 1002 1.64 1631 65.7 
Bye) Ue ar 6 1362 1.49 2022 65.8 
Galloway, Ste lins ne 7 1027 1.64 1688 64.5 
30 mance 4 1344 1.47 1969 | 64.8 


PROPORTION OF BEEE TO THE LIVE WEIGHT 
OF CATTLE, (McConne tt.) , 


Per Cent of Beef. 
Live Weight, 
Pounds ——- = 
Avoirdupois. 
ClassiI.,) Class Il, |\@lassmiie 


| GASH ites doe een. Sena nll Under 2520 70.72 66569") |haeee ee eee 
SUCersyiate a ee See eee Pe aue52G 69.71 66.69 stdyvalea eae 
SILESRS sie eee ae ees ee a 1680-2100 66.68 63.65 63.66 
CIEE TS 5 eS.2er5 ee ee eres 1400-1680 66.68 63.65 63.66 
Sr@ersurr. soa) nc saan aes 1400-1680 62.65 60.62 57.62 
Hieitersx= ayes. ee cee Genes 1260 -1400 62 65 60.62 57.62 
Steerste mane abet coe Sy aeaeeeate 1200-1460, 57 61 54-59 51.56 
FUGTICIG hein eee pete heehee 1120-1260 57.61 54.59 Fis) 
DLCELSi eile Avesta sete’ seh 1120-1260 53-50 50.53 48.50 
LeienSmemese ysis oeos eens 980-1120 53-50 50.53 48.50 


FYCLECES Pe isc ooateinin h.feind eek |) WINGER OSowillease hk 5 eee | Seen 45.47 
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COMPARATIVE RESULTS OBTAINED WITH 
FATTENING ANIMALS, (Lawes anp GILzert.) 
c (a) Per 100 lbs. live weight per week. 


Received by Animal. Results Produced. 
Total | Digestible Food Con- Dry Increase 
j sumed for z ; A 
Dry Organic. | “teat and Manure in Live 
Food. Matter. Work: Produced.| Weight. 
lbs. lbs, Sas: lbs. lbs. 
GRENoe oiis o 12.5 8.9 6.86 4.56 DLs 
SEC DS S.-6 5 16.0 12.3 9.06 5.10 1.76 
IS r er core c 27.0 22.0 12.58 4-51 6.43 
(6) In relation to food consumed. 
| Increase in Live | ; is 
Weight. On 100 Ibs. of Dry Food. 
Per 100 eas Consumed Dry Dry 
Ibs. Dry bo soanic for Heat Manure Increase 
Food. Mier. and Work. | Produced. | Yielded. 
lbs Ibs. lbs lbs lbs 
Oxeny. ahs... 9.0 12.7 54-9 36.5 6.2 
SHEED Ae case: IT.O 14.3 56.6 31.9 8.0 
Pigs 23.8 29.2 46.6 16.7 17.6 


LIVE WEIGHT AND GAINS MADE BY SWINE. 


(HENRY AND SANBORN.) 


Per 100 Lbs. Live 


: No. of : : Feed Weight. 
Live Gh. fe Feed rane per Lb. 


Weight. Is. |Weight,| Haten. of 
mals. eight. Made. Gains Becd Gan 


Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. 
Under 50 59 B77) e2.gh S7OLN |e Sego 6.13 1.86 
50-100 QI 75-5 3138 +900 3-70 4.41 I.1G 
100-150 119 126.1 4.29 1.029 4.17 3.40 -82 
150-200 138 176.2 6.45 1.123 Siny As 3.66 -64 
200-250 65 214.1 6.89 1.287 Bass 3.22 -60 
250-300 41 266.4 7.64 1.457 5-24 2.87 755 
300-350 12 33320) |) 6:52 1.352 4-45 1.81 +41 
525 
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PART IL DAIRYING. 


L DAIRY . COWS. 


ON THE ORIGIN AND CHARACTERISTICS OF THE 
DIFFERENT BREEDS OF DAIRY CATTLE. 


TP JERSEY CATTLE. 


The origin of the Jersey cattle, like many of our other 
improved breeds of live-stock, is not known with cer- 
tainty. The theory is that they descend from cattle 
brought from the Scandinavian countries to Normandy, 
France, during the tenth century or before, whence they 
were introduced into the Island of Jersey, off the French 
coast. The breed has been kept pure on this little island 
for a longer period than any other English breeds, as a 
result of the enactment in 1789 of a law forbidding im- 
portations of foreign cattle into the island. According to 
Flint, Jerseys were first imported into this country about 
1838, but heavy importations did not begin until after 1850. 

The following is a description of typical Jersey cows: 
Head fine and tapering; cheek small; throat clean; the 
muzzle fine and encircled with a slight stripe; the nostril 
high and open; the horns smooth, crumpled, not very 
thick at the base, tapering, and tipped with black; ears 
small and thin, deep orange color inside; eyes full and 
placid; neck straight and fine; chest broad and deep; bar- 
rel hooped, broad and deep, well ribbed up; back straight 
from the withers to the hip, and from the top of the hip 
to the setting on of the tail; tail fine, at right angles with 
the back, and hanging down to the hocks; skin thin, light 
color, and mellow, covered with fine soft hair; forelegs 
short, straight and fine below the knee, arm swelling and 
full above; hind quarters long and well filled; hind legs 
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short and straight below the hocks, with bones rather fine, 
squarely placed, and not too close together; hoofs small; 
udder full in size, in line with the belly, extending well up 
behind; teats of medium size, squarely placed and wide 
apart, milk veins very prominent; color is generally 
cream, dun, or yellow, with more or less white. 

The Jerseys are generally considered a butter-producing 
breed, and justly so. The milk produced isasarule richer 
in fat and solids than that of any other breed, but the 
quantity yielded, on the other hand, is apt to be lower. 
Milk from good Jersey cows often contains over six per 
cent of fat, the average being about five per cent. Produc- 
tion of rich milk has been the primary aim of Jersey 
breeders; in 1881 the secretary of the American Jersey 
Cattle Club wrote: ‘‘ The sole office of the Jersey cow is 
to produce the largest possible amount of rich, highly 
colored cream from a given amount of food. Everything 
else in connection with the breeding of the race is, or 
should be, incidental.’’ 

. The highest yields of butter-fat or butter, in case of 
Jersey cows as well as other dairy breeds, are not, how- 
ever, apt to come from cows producing exceptionally rich 
milk, but rather from such producing an exceptionally 
large quantity of good milk; generally speaking, an ex- 
traordinarily high fat-content is accompanied by a small 
milk yield. 

Typical Jerseys generally have a high-strung, nervous 
temperament, and in order to do their best must receive 
good care; they cannot be abused as to feed or treatment 
without injury; for this reason they will only prove a suc- 
cess in the hands of intelligent feeders who care for and 
take an interest in their stock. The dairy type predomi- 
nates, viz.: a wedge-shaped, deep-chested body, with 
good digestive organs, large full udders, well-developed 
milk-veins, and a soft, mellow skin. The cows are gentle 
and docile, while the bulls have the reputation of being 
hard to handle, and often ugly and dangerous after a couple 
of years’ service. 

The maximum yields of milk and butter produced by 
Jersey cows are given on page 180, the table giving the 
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official records. In the breed-tests conducted by the ex- 
periment stations in Maine, New Jersey, and New York 
(Geneva), the Jerseys have ranked among the first, but 
have seldom beenthe foremost. Astheaverage of all tests 
of dairy breeds up to date, we notice that the Jerseys rank 
after the Shorthorns and the Guernseys in total yield of 
fat during a full period of lactation, and after Guernseys in 
the cost of producing one pound of fat; they rank first as to 
richness of milk produced. Inthe English milking trials 
conducted by the British Dairy Farmers’ Association, the 
Shorthorn cows have generally led the Jerseys in the 
total quantities of fat produced per day, and other breeds 
have also, on the average, given better results than these. 
The Jerseys came out victorious in the breed-tests con- 
ducted at the World’s Columbian Exposition in 1893; they 
produced more milk, butter-fat, butter, and cheese, and 
gave a higher net gain than either of the two other breeds 
competing (Guernsey and Shorthorn); the Guernseys, on 
the other hand, led as regards the cost of the food con- 
sumed. Also in the Dairy Cow Demonstration at the La. Pur- 
chase Exposition in St. Louis, in 1904, the Jersey cows produced 
more butter-fat, on the average, than either of the other com- 
peting breeds, and at a lower feed cost per pound (see p. 239). 
The champion Jersey cow in this demonstration, Loretta D., 
produced in 120 days 5802.7 lbs. milk; average per cent of fat, 
4.82; 280.16 lbs. butter-fat, equivalent to 330 lbs. of butter, 
and an average daily production of 2.334 lbs. butter-fat. 

The American Jersey Cattle Club was organized in July, 1868; 
the Herd Register of the club, the first volume of which was 
published in 1871, has been issued in sixty-one volumes up to 
date, including in all 70,500 bulls and 189,000 cows. Butter 
Tests of Registered Jersey Cows gives all tests of registered Jerseys 
where the yicld of butter for seven consecutive days was 14 lbs. 
or more; the latest volume published is Vol. II., New Series. 

The present secretary of the American Jersey Cattle Club is 
J. J. Hemingway, No. 8 W. Seventeenth St., New York City. 
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II. GUERNSEY CATTLE. 


By Prof. W. H. CaLpweE Lt, Peterboro, N. H., Sec’y Am. Guernsey Cattle 
Club. 


The Guernsey breed takes its name from the Island of 
Guernsey, one of the Channel, or sometimes termed Alder- 
ney, Islands. The origin of the Channel Island cattle, 
while somewhat involved in controversy, is generally be- 
lieved to have come from stock originally from the French 
provinces of Normandy and Brittany, and that the founda- 
tion for the Guernseys was laid by crossing the Normandy 
bull on the Brittany cow. It is very interesting to turn to 
the Island of Guernsey, cut off as it is from the main land 
by the little strip of sea, and protected on all sides by 
a rough, rocky coast, and note the characteristics which 
we find there that have played so important a part in 
moulding the character of the Guernsey of to-day. There 
the shrewd, careful, sturdy people have labored many years 
to produce a cow that should excel in butter production. 
Their labors have been rewarded in the Guernsey, which is 
noted the world over for producing butter of the highest 
natural color and with the least outlay for cost of feed. 
Fate might have been different with these people but for 
their insular situation, pride of self-government, habits and 
customs, which led them to zealously fight invasions, and 
even as early as 1789 to take measures against the fraud- 
ulent importation of stock. In 1826 came more stringent 
laws, that prohibited importation to the island except for 
slaughter. It thus isolated the islanders and their cows 
from the cattle kingdom. 

The striking appearance of the Guernsey is at once seen 
in its rich yellow skin, which has always been noted as the 
characteristic of a good butter-cow. Inappearance they are 
rangy, deep, business-looking animals, witha particularly 
quiet, gentle, tractable temperament, free from nervous- 
ness. The prevailing color is a delicate shade of fawn with 
white markings, and cream-colored nose; and their most 
remarkable characteristic of richness is apparent in the 


DAIRY COWS. Paes 


golden color around the eye, on the udder and teats at 
base of horn, and at end of the bone of tail. ; 

Until recently Guernseys in America were kept chiefir 
for family use. They were introduced into private dairies 
around Philadelphia as early as 1840, and since that time no 
other breeds have been permitted to replace them. The 
gentlemen who first introduced Guernseys had no motive 
to advertise them. They esteemed their golden-colored 
products so highly that they were kept for the supplying 
of families with the best milk and butter that could be pro- 
duced. About 1865 a few Guernseys were introduced by 
the importers, which laid the foundation of some of our 
herds of to-day. A few years later the Massachusetts So- 
ciety for the Promotion of Agriculture, realizing the great 
promise of the breed, imported some and distributed them 
at a public sale to dairymen in the State. A few years 
later a number of Connecticut farmers joined together and 
sent a man to the island to bring overa lot. It soon became 
obvious to these gentlemen that some organization was 
necessary to preserve the purity of these cattle and to 
encourage their recognition. Accordingly on February 7. 
1877, the American Guernsey Cattle Club was organized in 
New York City. At that time there were about one hun- 
dred and fifty pure-bred Guernseys in the country, whose 
pedigrees could be traced without question to importation 
f>om the island. At present there are about 14,000 animals 
in the Register. In the last few years—in fact since the 
World’s Fair Dairy tests in 1893, and the work at the New 
York and New Jersey Experiment Stations—great interest 
has been taken in the Guernseys. More entries and trans- 
fers have been recorded, and more members have joined 
the Club than at any similar period in its history. The 
public are just realizing the straightforward work that 
has been quietly done for the last quarter of a century, and 
find in a study of it that there are many valuable records to 
the credit of the breed. These are all the more valuable as 
the Guernsey has not been forced for high records, but 
have honestly won their way. 

The best records reported of Guernseys are those of Lily 
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of Alexandre, No. 1059, and Imp. Bretonne, No. 3660. Lily 
of Alexandre gave 12,8553 pounds of milk in one year; and 
two months before calving tested 7.2 per cent of butter-fat. 
Bretonne gave in the year ending October 20, 1894, I1,21g 
pounds of milk. Her‘ milk was tested carefully once a 
month by taking a composite sample of eight consecutive 
milkings. The lowest test was 5.2 per cent and highest 
6.1 per cent butter-fat. Her milk yielded 602,44, pounds 
of butter-fat, or equivalent to 753,°, pounds of butter con- 
taining 80 ver cent butter-fat. She is a large, well-built 
~ow, and weighed at the close of her year’s work 1150 
pounds. In addition the cow Fantine 2d, No. 3730, owned 
by Mr. Chas. Solveson of Nashotah, Wis., gave in one year, 
besides dropping a fine calf and being dry four weeks, 9748 © 
pounds of milk, the lowest test being 5 and the highest 
5.6 per cent butter-fat, which would yield a year’s record 
of 516.6 pounds butter fat or 602 pounds of butter. Mr. 
Ezra Michener of Carversville, Pa., owns the cow King’s 
Myra, No. 5339, who has just completed the year’s test 
under the direction of the Guernsey Breeders’ Association 
and received their first prize. She is four years old, and 
gave in the year 8611 pounds of milk, which yielded 539 
pounds of butter. Nearly a hundred cows have been re- 
ported that have made a record of 14 pounds or over of 
butter a week, and several that have made exceedingly fine 
single-day tests, as one cow, Pretty Dairymaid 2d of 
Guernsey, No. 6366, who in an official test gave in three 
consecutive days 61 pounds 2 ounces, 62 pounds 12 ounces, 
and 52 pounds and g ounces of milk, a total of 176 pounds 
7 ounces. 

Their ability to produce butter-fat and butter at a low 
cost demands the careful attention of the dairymen. At 
the New York Experiment Station several of the dairy 
breeds are being carefully tested. The annual report of the 
director, which was recently issued, gives the result of the 
first two periods of lactation. In both instances the Guern- 
seys produced butter-fat at the least cost, as the following 
shows: 
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Their ability to produce butter-fat and butter at a low cost de- 
mands the careful attention of the dairyman, Atthe N. Y.(Geneva) 
and N. J. Exp. Stations several of the dairy breeds have been 
carefully tested. In both instances the Guernseys produced but- 
ter-fat at the least cost, and the same result was obtained in the 
World’s Fair test, 1891, as the following shows: 


COST ‘OF BUTTER-FAT PER POUND, CENTS, 


Ne) Ve (Geneva.) 


: ; World’ 
Breed. Lactation Period. New Jersey.* ae 
First. Second. 

GGHEMNSEYlacle\. <=.2/0\0.50' o's 18.4 15.6 15.3 1g OE 
NEESEYslatie Sateicielneiels sisie « 20.0 18.5 17.9 raha 
Ayrshire,..,. Raat aialausia sis 24.3 24.8 20.6 Senet 
Shorthorn --).c2-+- = ae Rowers 20.8 15.8 
Pio lstetmy rics sic cet eects: 26.3 26.4 22.4 ates 
IDEVOD! fai sciasss oS = cies 23.0 19.0 Batre sts 
Am. Holderness.... .. 26.3 22.8 ererels slate 


* Cost of butter per pound. 


This shows the Guernseys to be the most economica! 
producers of butter; and such golden-yellow butter, too! 

The American dairyman, in his endeavor to improve his 
own herd and collectively to improve the herds of his sec- 
tion, naturally takes a great deal of interest in the grade 
dairy cow. Inthe progressive dairy sections the influence 
which pure-bred bulls exert is readily acknowledged. 
They intensify the good qualities of the breed to which 
they belong, and make sucha section a desirabie place for 
the seeking of good family and profitable dairy cows. The 
value of the Guernsey bull in effecting this improvement 
has been well understood for many years, and especially is 
it realized to-day in the desire to secure in the dairy cattle 
of America greater physical strength and more profitable 
butter production without reducing size or sacrificing rich- 
ness of milk production. Mr. Lewis F. Allen, in his writings 
several years ago, spoke especially of his experience with 
the Guernsey for grading. He said his experience was 
good, large-sized animals, free and persistent milkers, and 
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the making of the first quality butter for private family or 
hotel use. He believed that on a whole the Guernseys 
were more Satisfactory for the dairy than any which in his 
forty years’ experience he had ever had. His cows had 
good square udders, well set front and behind, teats of 
good size and easy to grasp. 


The Herd Register is published by the American Guern-— 


sey Cattle Club, whose headquarters are at Peterboro, N. 
H. The breeders of Guernseys have always been harmoni- 
ous in letting their favorites win their way by their own 
straightforward efforts in the dairy. By addressing the 
Secretary of the Club at Peterboro, N. H., further informa- 
tion will cheerfully be furnished. 


III. HoLnstTEIN-FRIESIAN CATTLE. 


By Matcoitm H. Garpner, Delavan, Wis., Supt. Advanced Registry 
Holstein-Friesian Association of America. 


The cattle known in America as Holstein-Friesians belong to 
the shorthorn, low-land race, native to the fertile lands of Europe 
bordering on the North Sea; of which race, from the dairy stand- 
point, the Holstein-Friesian family is the most highly developed. 
These cattle might have been better named Friesian, since 
Friesland, and the neighboring provinces of Holland, is the 
central home from which this breed of cattle has been so widely 
disseminated over the ( ld World, and from which some 10,000 
head of foundation stock has been brought to America. The 
Friesian people are among the most conservative of the Ger- 
manic race; still holding to and speaking among themselves the 
old Friesian language, although also able to speak Dutch, the 
official language of Holland. They have been equally conserva- 
tive in holding to their ancient industry of cattle-rearing, an 
occupation for which their low-lying lands are especially fitted; 
and as Tacitus speaks of them nearly 1900 years ago as cattle 
breeders, paying a tribute in cattle and hides to the Roman 
Empire, so we find them to-day making dairy husbandry their 
main industry. Holding mainly to one occupation down through 
the centuries, and passing the business from father to son, it 
would be strange indeed if their breed of cattle did not reach a 
very high degree of development; so it is in no way surprising 
that we should find these Friesian dairymen possessed of a breed 
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of cattle which, as an all-around dairy breed, is superior to any 
‘other breed known. 

While the Holstein-Friesians are essentially a dairy breed 
and are so regarded in America, yet as an all-around dairy breed 
the matter of beef and veal must not be lost sight of, and in 
Holland theseeare very important points. There few cattle are 
allowed to pass their seventh year; but before they pass out of 
their prime they are fattened and sold as ‘beef. Prof. I. P. 
Roberts in speaking of Holstein-Friesian beef said: ‘I ate it 
for three weeks, and the English beef for two; and while not so 
fat as the short-horn, it was to my taste superior.’”? The breed 
reaches full growth and maturity at about five years of age; reach- 
ing full height at between two and one-half and three years of 
age, and each year for the two following years adding about one 
and three-fourth inches in length, three-fourths of an inch in 
width of hips, and two inches in girth of chest. Mr. S. Hoxie, 
former Supt. of H.-I°. Advanced Registry, states that the average 
measurements of cows upwards cf five years of age received to 
entry in the fourth volume of the Advanced Register were as 
follows: “‘Height at shoulders, 51.8 inches; height at hips, 53 
inches; length of body, 64.9 inches; length of rump, 21.4 inches; 
width of hips, 21.9 inches; width at thurl, 19.6 inches; girth at 
smallest circumference of chest, 75.6 inches.”?’ The average 
weight of these cows was 1262 lbs., and the average measure- 
ments are those of what right be deemed a typical animal of 
what is technically known as the milk-and-flesh form of the 
breed, the form most popular in Americz. 

The first association of breeders of there cittle in this country 
wes formed in 1871, the first herd-book being published the 
following year. ‘The present Holstein-Friesian Association was 
formed in 1885 by the union of two earlier associations, and is 
now the largest association of breeders of pure-bred dairy cattle 
in America. How many H.-F. cattle there are now living is 
unknown; but since the juncture of the two old associations in 
1885, over 85,000 females and 42,000 males have been recorded. 
The H.-F. Advanced Register, based for entry upon individual 
merit, was established in 1885; 17 volumes having been pub- 
lished, containing entries of over 5700 cows and 460 bulls. The 
age of any female is computed as that at the time of last calving 
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or aborting, and the requirements for entry vary with the age, 
being not less than 7.2 lbs. butter-fat in seven consecutive days 
for a heifer calving at just two years of age or younger, and in- 
creasing proportionately to not less than 12 lbs. butter-fat for a 
cow calving at five years old or older; there being no increased 
requirements for increased age after a cow reaches the age of 
five years. Only bulls having four or more daughters which 
have been entered in the Advanced Register on official records 
of butter-fat are accepted for entry. 

The rules for the entry of cows in the H.-F. Advanced Register 
are very stringent, being designed to place every H.-F. record 
beyond even a shadow of doubt. Every milking during the 
period of test is watched, weighed, sampled, and tested by a 
representative of a State Agricultural College; and thus, because 
of resulting expense, the bulk of its records are for short periods, 
mainly for one week. It will be readily admitted that 18 lbs. 
of butter-fat will make 21 lbs. of the best of butter, or an average 
of three pounds butter per day when 18 lbs. of fat is produced 
in seven consecutive days, and that very few cows other than 
Holstein-Friesian have ever under strict rules produced such an 
amount. The records of the H.-F. Advanced Register show that 
224 H.-F. cows have produced officially in excess of 18 Ibs. 
butter-fat; of which 82 cows have produced between 18 and 
19 lbs.; 64 cows, between 19 and 20 lbs.; 46 cows, between 20 
and 21 lbs.; 15 cows, between 21 and 22 lbs.; 8 cows, between 
22 and 23 lhs.; 6 cows, between 23 and 24 lbs.; 1 cow, between 
24 and 25 lbs.; 1 cow, between 25 and 26 lbs.; andi cow, 
over 27 lbs. It must be remembered that while many of these 
records were made by cows much under five years of age, there 
were a large number of records made by two and three-year-old 
heifers, which were, considering age, proportionately as large, 
yet fell short of the 18-lb. limit required for this list. 

As to the per cent of fat in average H.-F. milk, 1545 cows and 
heifers of all ages entered in the 17th volume of the H.-F. 
Advanced Register, of which more than one-half were heifers, 
produced in seven consecutive days an average of 376.7 Ibs. 
milk, containing 12.75 lbs. butter-fat, showing an average of 
3.39 per cent fat. There were 71 cows and heifers producing 
over 18 lbs. butter-fat; and these cows averaged 540.9 lbs. milk, 
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containing 19.758 lbs. butter-fat, showing an average of 3.65 
per cent fat. Eighty-three H.-F. cows and heifers have made 
30-day official records exceeding 72 lbs. butter-fat, of which 
24 made from 72 to 76 lbs.; 27, from 76 to 80 lbs.; 18, from 
80 to 85 lbs.; 6, from 85 to go Ibs.; 6, from go to too lbs.; 1, 
from 1t00 to r10 lbs.; and 1 made over rro lbs. of butter-fat. 

A few H.-F. cows have been officially tested for longer periods; 
and one cow produced in too days over 284 lbs. fat, while a 
heifer under three years of age produced over 227 lbs. in the 
same length of time. At the World’s Fair at St. Louis, where 
three Missouri H.-F. breeders pitted their individual herd against 
the pick of the Jersey world, one H.-F. cow produced over 282 
Ibs. fat in 120 days, surpassing the foremost ‘Jersey by over two 
pounds; and since then a H.-F. cow has produced officially 
over 316 lbs. fat in the same time. One H.-F. cow has produced 
over 453 lbs. fat in 1824 days, while another produced over 721 
(bs. fat in one year. This last was owned by the Michigan Agl. 
College. Prof. Oscar Erf, Kansas Agl. College, writes that one of 
their H.-F. cows has produced nearly 16,000 lbs. of milk in one 
year, testing from 3.2 to 3.7 per cent fat, and that at the end of the 
year she was still giving from 25 to 30 lbs. milk per day; while 
Prof. A. L. Haecker, Nebraska Ag]. College, states that a heifer 
calving at just past three years has given in 39 weeks 15,063.9 
Ibs. milk, containing 492.05 lbs. butter fat, and that she was still 
giving 45 lbs. milk per day, with 13 weeks before her in which 
to complete the year’s record. A heifer, calving at just past 
three years of age, in semi-official test under the rules of the 
Wisconsin Exp. Station, produced in one year, 13,213.6 lbs. 
milk containing 584.080 lbs. butter-fat. Many H.-F. cows have 
made very large private records; but it is not the practice of the 
H.-F. Association to report private records. 

It has been asserted by some persons illy posted as to the facts, 
that while H.-F. cows did yield large quantities of milk, the milk 
was below standard in quality. Ten gallons of milk per day, by 
weight 84 lbs., might be considered more than any cow could 
ever produce; yet under the strictest official test 40 H.-F. cows 
have yielded in excess of 588 lbs. in a period of seven consecutive 
days. This herd of 40 cows, of which some were not of full age, 
produced in a period of seven consecutive days 25,032.2 Ibs. 
milk, containing 821.497 lbs. butter-fat; thus showing an average 
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of 3.28 per cent fat. The average for each cow was 625.8 lbs. 
milk, containing 20.537 lbs. butter-fat, equivalent to 89.4 lbs. milk 
(over 104 gallons) per day, and nearly 24 lbs. of commercial 
butter per week. After such proofs of large production of both 
butter-fat and of milk, and showing that even in the largest 
yields of almost incredible amounts of milk the content of butter- 
fat was 10 per cent in excess of the usual legal requirements, 
further comment would seem unnecessary. 

Owners and breeders of Holstein-Friesian cattle base their 
claims for the superiority of this breed over all other dairy breeds 
mainly on the following points: First, that the Holstein-Friesian 
is a large, strong, vigorous cow, full of energy and abounding 
in vitality; second, that her physical organization and digestive 
capacity are such that she is able to turn to the best advantage the 
roughage of the farm, converting the same into merchantable 
products; third, that she yields large quantities of most excellent 
milk, fit for any and all uses, and especially well fitted for shipping 
purposes; fourth, that heredity is so firmly established through 
her long lineage that she is able to perpetuate herself through the 
production of strong, healthy calves; and fifth, that, when for 
any reason her usefulness in the dairy is at an end, she fattens 
readily and makes excellent beef. 


IV. AYRSHIRES. 
By C. M. WINsLow, Brandon, Vt., Secretary Association of Ayrshire 
Breeders. 

The original home of the Ayrshire cow is in Scotland, in the 
county of Ayr. This county has always been noted for its 
dairy industry and the thrift of its inhabitants. The soil is strong, 
giving good pasturing and abundant crops, the climate is rough, 
and people and cattle hardy. 

The Ayrshires began to attract the attention of dairymen 
jn other parts of the world some sixty years ago, and there was 
an importation made into Canada and the New England States, 
where they are bred in considerable numbers and highly prized. 
They have been sent South, and are said to endure the heat better 
than any other breed. They also are said to stand the cold of 
Canada better than any other dairy breed. 

The Ayrshire cow is of medium size, weighing about one 
thousand pounds, of blocky build, low on legs, and usually 
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spotted in color, being red and white as a rule, though sometimes 
nearly red or nearly white. They are hardy and healthy, endur- 
ing changes of heat and cold with little discomfort, and quickly 
adapt themselves to surrounding conditions. They perhaps 
show to the best advantage where the food-supply is limited 
and they are compelled to hunt for a full supply. 

It is claimed for the cows of this breed that they will give the 
largest return of dairy product for food consumed of any of the dairy 
breeds. There has never been much said or done by the owners 
of Ayrshires to bring their merits to the attention of the public. 
They are a popular cow for the milkman, because they are econom- 
ical producers and give milk of good quality that satisfies the trade. 

High-grade Ayrshire-cows always command the highest fancy 
price in Brighton, to go into the stables‘of milk producers. It 
is said by the milk inspectors of Boston that they have no trouble 
with the milk from Ayrshire herds, it being up to the 13 per cent 
total solids required by Massachusetts law. 

The average yield of Ayrshire cows is a little over 6000 Ibs. 
of milk in a year, on ordinary dairy food and care, but there 
are a large number of individual cows with authenticated records 
all the way from 7000 lbs. to over 12,000 Ibs. of milk in a year. 

It is only within a very few years that the Ayrshire Breeders’ 
Association instituted a system of official tests, and only a few 
of the breeders have entered their herds, consequently we have 
the records of a comparatively small number of cows, but enough 
to show that the Ayrshire cow is by nature a wonderful dairy 
cow both in milk and butter production, and that it would be an 
easy matter to produce families of phenomenal cows adapted to 
the production of either butter or milk. 

The association has confined itself chiefly to the yearly tests, 
believing that it is the long period that shows the staying qualiiy 
of the breed and the true value of a dairy cow. 

We have in the ordinary work of the dairy found a number of 
cows that gave from fourteen to nineteen pounds of butter in 
seven days, and from sixty to nearly roo pounds in the month. 

We have compiled from the official files of the association tests 
the following yields from tndividual cows: : 

Milk.—78 cows gave over 8000 lbs. of milk in a year; 51 cows 
gave over 8500 lbs. of milk in a year; 43 cows gave over gooo lbs. 
of milk in a year; 17 cows gave over 9500 lbs. of milk in a year; 
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14 COWS gave over 10,000 lbs. of milk in a year; 7 cows gave over 
10,500 lbs. of milk in one year; 6 cows gave over 11,000 lbs. of 
milk in one year; 4 cows gave over 11,500 lbs. of milk in one 
year; 2 Cows gave over 12,000 lbs. of milk in one year; I cow 
gave over 12,500 lbs. of milk in one year. 

Butter.—181 cows gave over 300 lbs. of butter each in one year; 
87 cows gave over 350 lbs. of butter each in one year; 33 cows 
gave over 400 lbs. of butter each in one year; 13 cows gave over 
450 lbs. of butter each in one year; 5 cows gave over 500 lbs. of 
butter each in one year; 1 cow gave nearly 550 lbs. of butter in 
one year; 1 cow has for the last five consecutive years dropped 
five calves and given an official record of 52,000 lbs. milk and 
2130 lbs. butter. 

The Ayrshire, being a dairy cow, has never been claimed for 
beef or even for a general-purpose cow, but her easy keeping- 
qualities and hardy disposition cause her to lay on flesh rapidly 
when dry, and she will probably return to her owner in beef 
the full cost of raising her. Farmers who fatten calves for veal 
tell me the calves are small when born, but grow rapidly, so 
that when of age to sell they are large and heavy for their age and 
are good handlers. 


V. SHORTHORNS AS DAIRY Cows. 
By the late J. H. Pickrett, Springfield, Ill., Secretary American Short- 
horn Breeders’ Association. 

Away back in the early history of this country, there 
were occasionally cows imported from England. Buffalo 
and wild game were abundant for meat, but milk, butter, 
and cheese did not come that way. 

As creatures of circumstances, cows were in demand. 
Soon after the Revolutionary War, cattle that were pure- 


bred Shorthorns were imported into Virginia, and after-— 


wards, in 1797, found their way into Kentucky. The cows 
were said to be great milkers, and are reported to have 
given as much as 32 quarts of milk per day, and were 
called by the natives ‘‘the milk breed.’’ Later importa- 
tions with more particular reference to their beef qualities 
were made, but, in spite of all that had been fed into them 
with that end in view, many of the cows developed into 
remarkably heavy milkers, and were very noted for their 
large yield of a good quality of milk. 

The late L. F. Allen, in his history of ‘‘ American Cat- 
tle,’’ published in 1868, says: ‘‘ We have numerous well- 
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authenticated instances of their (Shorthorns) giving six, 
seven, eight, and even nine gallons a day, on grass alone, 
in the height of their season, and yielding fourteen to 
eighteen pounds of butter per week, and of holding out in 
their milk in proportionate quantity, as well as other 
breeds of cows, through the year. Cows so much larger 
in size than other kinds should be expected to give more 
than smaller ones that consume less food, and without as- 
serting that they do give more, in proportion to their size, 
it is claimed that when educated, and used for the dairy 
chiefly, they give quite as much as others. That the in- 
herent quality of abundant milking exists in the Short- 
horns, no intelligent breeders of them need doubt. Our 
own observation in more than thirty years’ experience 
with hundreds of them, first and last, under our own eyes, 
is to ourself evidence of the fact, both in thoroughbreds 
and grades.”’ 

The Columbian dairy tests, though made under un- 
favorable circumstances, proved the milking qualities of 
Shorthorns. I say unfavorable, because the matter was 
not taken hold of soon enough by the American Short- 
horn Breeders’ Association, under whose auspices the ex- 
hibit was made, to select the best cows in every instance 
so as to have them bred to produce and have them at their 
highest flow of milk at the proper time. As a conse- 
quence, cows had to be picked up that had produced at 
hap-hazard, and were not in every instance the best that 
might have been used, if selections had been made in sea- 
son to have them bred soas to have them produce just prior 
to the tests. But with all these disadvantages, the two 
strictly acknowledged dairy breeds—bred for that purpose 
almost exclusively—which were selected with the greatest 
care, so much sothat it is doubtful whether they could be 
duplicated, had but little the advantage of the Shorthorns in 
the general ‘‘ round-up,’’ as a few comparisons will prove. 

In test No. 1 (cheese), with 25 cows of each breed, the 
score stood as follows: 


rae eee e hs br car's Aahag se ciara: dn wt SG 906.1 points 
SPM EMAL TG 5: .'u 57 od.x aie gaia, ie vain gos. 5). ** 
PGR EEN Se iM oa wad w atu ale in niaisa's » S7TOn 
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In the score for perfection of 100 points flavor was counted 
55 points. 


Shorthorns headed the list by taking 504.3 points. 


JeTSE Sis '. cc. oC ee deramter aw aie one's meres AGO n ae 
Ger SE YS, suas aahepe lame pire ees iat sere A8Q.450e 
The cost of production was: 
Shorthornsia gs inset oe cdot cee $99. 36 
WESC Sie rpaeie oc eerie create otc = eee 98.14 
GUETNSE YS inca! Sietjege lees she Mere eet 76.25 
The champion cheese cow of the Jerseys netted...... $6.97 
a “ is) ‘oes ‘Shorthorns netted. 1 o.e9 
e 7 a ey SL. Gnternine ys ee Soe 


In the second test, 90 days, for butter, loss and gain in 
live weight, where maintenance was counted against the 
cows, the net gain was for 


Fenseys (25) COWS) .).:.8.uaas Melee amee $1,323.81 
Guernseys (25 COWS)’ \-/2.eeueiae ene 997.63 
SHOCCHORNS (24 COWS) caine. Miedo wagner QIT.13 


To produce this result it cost the 


VERSE SU2S ers crete ae”. = bint Sects a ern $587.87 
SHOFHM OPTS (Ga!) s asic ste see ooo vee cesar 506.50 
ATMEL MSSM S25 hiwteter vies ot ots, fatale seine mie 487.25 


The champion 
Shorthorn cow (Nora) produced 3679.8 Ibs. of milk. 
Jersey (Brown Bessie) es 3634 6 6c os 
Guernsey (Materna) - 3548.8 “ike ae 


When reduced to gain in the products over cost of pro- 
duction, the account stood as follows: 


ETSY (COW, i cistals bane o ciatae eth eee $73.22 
GueEnseyi€OW.s 2 csn-yiee ae tienen 57.82 
Shorthorn cow.......+..-+.-- Shoe ili iu a tame 52.63 


Again, in tests 2, 3, and 4 (Guernseys were not 
in test No. 4) the three best Shorthorns (one in each 
test, including the two-year-old heifer) gave...... 5861 lbs. 
While the Jerseys of the same description gave.- 5330 ‘‘ 


Showing in favor of Shorthorns.... J... 2. ss ee 531 ‘ 
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In test No. 3 (butter), ‘‘go as you please,” 
The champion Jersey cow at a cost of $8.57 pro- 


2 RESO ORE ee AME ie Serer $24.69 
The champion Shorthorn cow at a cost of $8.18 
DUMMIES CIN SNE cha ata Pr sais ac cPaielyis hse eer es aes & Rae's TO157 
The champion Guernsey cow at a cost of $5.57 pro- 
MEMEO E sc Sete ses Saas Seb vn he acd a's bina vie’ $19.37 
In test No. 4 (heifers) 7 Jerseys cost for food $34.43 
PEEL aos Polos oe oe cuits sca ech aed ewe eae 56.27 
6 Shorthorns cost $23.52 and netted......... ..... 47.42 


making an average of 13 cents per head in favor of the Jer- 
seys. 


While butter was rated by points, beef was not, and the 
Jerseys got as much allowance per pound for gain in live 
weight as the Shorthorns. 

As hinted above, dairy cows are not always wanted for 
butter alone, or cheese alone, but very frequently to sup- 
ply city customers with good milk for their tables. The 
tests at the Columbian Dairy School proved that for a 
large supply of milk of the best flavor, Shorthorns not 
only were good dairy cows in every sense of the term, but 
that they led the other two breeds. Therefore, if milk of 
good quality and lots of it is wanted, Shorthorn cows can 
supply it, to say nothing of their “‘ general-use”’ qualities 
that will just suit the farmer who wants milk, butter, 
cheese, and beef. 


Vitkep Porien: CATTLE: 


By the late J. McLain Situ, Dayton, Ohio, Secretary Red Polled 
Cattle Club of America.* 

Hornless or polled cattle have existed in the counties of 
Norfolk and Suffolk, England, from time immemorial. 
Originally there were two distinct types: the Suffolks, 
usually of a pale red or dun color, and hence known as 
Suffolk duns—large and rather rough cattle, but celebrated 
for their milking qualities; and the Norfolks, commonly 
deep red in color, smaller, finer, more compact in build, 
not so large milkers, but great favorites with the butcher. 


* Revised by H. A. Martin, Secretary, Gotham, Wis. 
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Youatt, speaking of the old Suffolk strain as it existed - 
in his day (some half century ago), says: ‘‘In the height 
of the season some of these cows will give as much as eight 
gallons of milk (80 lbs.) in a day, and six gallons (60 lbs.) 
is not an unusual quantity.’’ 

The modern Red Polled cow is a result of the combina- 
tion of these old strains, and it is the aim of the most pro- 
gressive breeders to produce a cow of medium size, blood- 
red in color, of fine bone, smooth and compact of form, 
hardy, docile, fatting easily, and giving a good flow of — 
fairly rich milk all the year round. The breed, in other 
words, is being developed as a general farm cow, suited 
to the wants of the general farmer. While the cows can- 
not, I think, compete in flow of milk with the best Hol- 
steins, or in yield of butter with the best Jerseys, and the 
steers have not, as yet, taken a place in the front rank at 
the fat-stock shows, it is believed that the breed combines 
the several desirable traits as well at least as any other, and 
with them the equally essential qualities of hardiness, do- 
cility, andahornlesshead. Asan illustration of the points 
named, and a proof of their possible combination, the cow 
No. 2213, Gleaner, V, 9, is credited in 1894, according to 
the accepted record of the owner, with a yield of 14,189 lbs. 
of milk, an average of 38 86 lbs. a day for the entire year. 
The cow was then twelve years old, and was milking with 
her tenth calf (or tenth calving, as one or more of them 
produced twins). 

Among these is a pair of twins (Freemartins), shown 
as fat stock, at Norwich and London, England. The steer 
(1st and cup at Norfolk and Ist at Smithfield) weighed at 
I year 5% months old, 1238 lbs., and when shown again, 
at 2 years 6 months old, had a live weight of 1735 lbs., a 
gain in a few days over a year of 497 lbs., and a gain 
from birth of about 2.12 !bs.a day. The heifer, twin to 
above (1st and reserve fo1 cup at Norfolk and Ist and 
reserve for cup at Smithfield), had a live weight when 
shown (2 years 6 months old) of 1452 lbs., a gain from birth 
of nearly 1.8 lbs. a day. 


‘ 
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An illustration nearer home is reported by Dr. J. R. 
Slingerland, Trustee of the Shaker Society at Union Vil- 
lage, O. In January, 1895, he bought 35 head of Shorthorn 
steers, coming 2 years old, for feeding. At the same time 
they had 18 head, the same age, of their own breeding, the 
produce of a Red Polled bull on Shorthorn cows. At the 
time named the full-blood Shorthorns averaged 940 lbs. in 
weight, and the cross-breds 790 lbs. All were pastured the 
summer of 1895, fed out in the late fall, and sold to the 
same buyer on the same day in January, 1896. 

The full-blood steers consumed an average of 85 bushels 
of corn, besides hay and corn-fodder, in fatting, and weighed 
when sold an average of 1540 lbs. each—a gain of 600 lbs. 
in the year. They sold for $4 a hundred. The polled cross- 
breds consumed an average of 50 bushels of corn, with 
corn-fodder only for roughage, and weighed when sold an 
average of 1492 lbs.—a gain in the year of 702 lbs. They 
sold for $4.25 a hundred. 

The Red Polled bull, Osman 1251, used in producing the 
cross-bred steers in this trial, is the son of a full sister to 
Eleanor, and is the sire of many fine dairy cows. 

In appearance the Red Polls greatly resemble Devons, 
save the horns, and except that they are somewhat larger, 
and the cows, as a rule, are better milkers. They have the 
same rich color, fine bone, round, smooth, compact form, 
free from prominent points, and the same muscular habit 
and active disposition ; and their meat is of the same fine- 
grained, juicy character. 

Milking Qualities.—The modern Red Polled cow does not 
milk so largely as the old Suffolk, but her milk is of better 
quality. Sixty pounds a day, which Youatt savs in his time 
was not unusual, is now, [1 think, somewhat rare. Four 
and a half to five gallons a day, or say 40 to 45 lbs., is a 
good yield from a mature cow in the flush of the season. 
But she will easily give, with proper care, 6000 to 8000 Ibs. 
in a year, and some will considerably exceed this. In the 
report of English herds, published in the Red Polled Herd 
Book, the average yields of mature cows in the best herds 
is f19m 5000 to over 7000 Ibs. a year, In Lord Rothchild’s 
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herd, 22 cows, seven milking with first or second calf, gave 
in 1895 an average of 77444 lbs. of milk each. In my own 
little herd the mature cows will average over 6000 lbs. of 
milk a year and 4 per cent of fat. 

Beef Qualities.—In this line, so far, we are entirely de- 
pendent for facts on the English records. No full-blood 
steers of the breed have as yet been shown in this country. 
A few samples will suffice. At the Smithfield Club Show in 
1889, two Red Polled steers, two years old, showed the 
largest daily gain of anything on exhibition that old—2.18 
Ibs. and 2.29 lbs., respectively. At the Smithfield Club 
Show of 1890 a Red Polled steer dressed the highest per 
cent of his live weight of any animal slaughtered—73.72 
percent. This, according tothe London Live Stock Journal, 
has only once been exceeded in England—by a cross-bred 
steer, which dressed 74 per cent of his live weight. 

At the fat-stock shows in England in 1894 the following 
live weights were recorded: A steer I year 10} months, 
1374 lbs., anda year later 1702 lbs.; a steer 1 iyeaeume, 
months, 1323 lbs.; a steer I year 10} months, 1208 lbs., and 
a year later 1656 lbs. ; a steer 1 year 9 months, 1250 lbs., a 
year later 1728 lbs., and at 3 years 9 months 2112 lbs. 

Mature Red Polled cows, in breeding condition, should 
weigh 1200 to 1400 Ibs., and bulls 1800 to 2000 lbs. A few 
will greatly exceed these weights, but many, as now bred, 
are smaller. These, however, are about the weights at- 
tained in the best herds. 


VII. DEVON CATTLE. 


By L. P. Susson, Wheeling, W. Va., Secretary American Devon Cattle Club. 


The Devon breed of cattle is one of the oldest of the 
English cattle. Their native home is on the highlands of 
Devonshire, in southwestern England. Our records show 
that in the year 1800 Messrs. Winthrop & Davenport im- 
ported Devons into Plymouth, Mass.; in 1805 General Eaton 
imported some into Otsego county, New York; in 1817 Mr. 
George Patterson came into possession of some Devons, 
brought over by T. W. Coke, who presented them to a 
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brother of George Patterson; these afterward were the 
foundation of the above-mentioned herd (George Patter- 
son of Sykesville, Md.). These and other animals im- 
ported by Mr. Patterson, our records show, were all brought 
from Devonshire, and from the best that could be found 
there. 

Others were imported into New York State; among im- 
porters whom we might mention are John Cowlin of Trux- 
fomaNen |. ll. F. allen, Miles: Vernon, A. Becket; W. P- 
Poss, Wainwricht,’Col. L. G- Morris, D. W. Catlin, 'W. 
R. Sanford, J. Howard McHenry of Pikesville, Md.; C. P. 
Halcomb of Delaware, and others. Later importations are 
by James Murray of Virginia, R. W. Cameron of New 
York, Frank Brown of Baltimore, Md., and still later John 
Hudson, Moweaqua, IIl., Dr. J. Cheston Morris, Philadel- 
phia, Pa.jand A. S. Worden, Ulysses, Pa. 

As to the beef qualities of the Devons one only has to 
turn to the records of the markets of the country to see 
that they are among the leading beefers, bringing the top 
pricesatall times. As to milk and butter production from 
Devons, it will be found from records that they produce 
from 12 to 25 lbs. of butter per week. Mr. A. E. Baker, of 
Wisconsin, says his cows average him 365 lbs. of butter 
per cow for the year, which is about as much as any breed 
will do on farmers’ feed and care. Dr. J. Cheston Morris 
says, in regard to Devons for milk: “‘ A herd of Devons may 
be relied upon to give an annual yield of 2000 quarts of 
milk from each cow; the length of the period averages be- 
tween 10 and 11 months, though single cows will continue 
in profit from 13to 14 months. An average yield of seven 
quarts daily from each cow may therefore be expected, 
and an examination of milk records of Devon herds will 
show that they are remarkably uniform in their yields. 
As comparatively little attention has been paid to their 
milking qualities, a large improvement may be looked for 
by proper selection and breeding. As my animals weigh 
only 700 lbs. each, it follows that each cow has given be- 
tween five and six times her own weight in milk during 
the course of the year, besides maintaining her own 
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weight, and producing healthy offspring. This I consider 
a physiological fact well worthy of notice, and very. 
creditable to the ‘little red cow.’ Of course the same 
nutritive power applied in other directions would give 
beef-producing results, such as we all know of.” 

Devon cattle are active and very hardy, qualities that 
make them especially valuable in dry or mountainous re- 
gions. The bulls are quite intelligent and active, and are 
not as liable to be cross as some other breeds; they weigh 
from 1800 to 2000 lbs. at three to four years old. The cows 
have strong vital organs, and large digestive and.assimi- 
lating powers. Their udders are not large for the amoun: 
of milk they give, with good elastic teats, seldom sore. 
The milk is of good quality, either as food for infants and 
invalids, for the manufacture of butter or cheese, or for 
market delivery; it does not churn in the cans, nor look 
blue in the bottle. 

Devons will pay their way at the dairy as well as in the 
feeder’s stable; they will keep in good condition, and look 
plump and sleek on pasture that other breeds can hardly 
live on; they are easy keepers, good producers of the finest 
kind of milk, and also make the very best quality of beef. 


VIIL:. DutcH BELTED CATTLE: 


By H. B. Ricuarps, Easton, Penna., Secretary Dutch Belted Cattle Asso: 
ciation of America, 

Dutch belted cattle are natives of Holland, and originated 
in that country during the seventeenth century, when the 
cattle interests of Holland were in the most thrifty condi- 
tion; in fact, it was the chief industry of the country. At 
that time breeding had been developed to a science, and 
cattle of remarkable contrast of color were bred whose 
foundation color was black, with a broad white band 
around the centre of the body, a white head, a black ring 
around each eye, and a full white tail. Wonderful and 
remarkable as it may appear, a feat was accomplished 
during that period that would defy our mddern breeders 
and can be safely classified as a iost art. 

Dutch belted cattle became a classified breed and were 
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bred to a remarkably high standard. For several centuries 
they were owned and controlled by the nobility keeping 
them pure and limiting their number to their ownership. 
They were first imported into this country about the mid- 
dle of the present century, the importers procuring the 
finest herds in Holland; the herds in the United States 
to-day are purely of American breeding. 

The American Association have adopted as their standard 
of color a pure black, with a continuous white belt around 
their body, beginning behind the shoulders and extending 
nearly to the hips; this sharp contrast of colors makes a 
beautiful and imposing contrast and a most beautiful 
sight; when seen in number grazing on the green, they are 
admired by all, even if not interested in cattle or farm- 
ing. This belt is almost invariably reproduced, and is 
so perfectly fixed that it will crop out in their grades for 
many generations, even against cold strains of blood; the 
potency of this feature is very striking, as the belt is often 
reproduced after the foundation color is lost; and grades 
of any foundation color can be produced to an unlimited 
extent. 

Their form is a strong characterized dairy type, medium 
size, and possessing all the qualifications of an ideal dairy 
animal. They are strictly a dairy breed, and are large and 
persistent milkers; strong constitutions, peaceable and 
quiet dispositions of a very compact form. Cows range 
from eight to twelve hundred, and bulls reach eighteen 
to twenty hundred. The late P. T. Barnum, the showman 
of national fame, said: ‘‘ They struck my tancy in Holland 
about 1850; I imported a few, and then found their unique 
and novel appearance not their only quality, for they 
proved to be wonderful milkers, far superior to any other 
cattle to which my attention has been drawn.” 

Nearly all the herds now in the United States are owned 
in New York, Pennsylyania, and Massachusetts, with a 
few scattering South and West. A herd of eighteen were 
exhibited at the World’s Columbian Exposition at Chicago, 
where they attracted great attention and were admired by 
thousands who had never heard of such novel ana beautiiv: 
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cattle before. This herd was sold and exported toa wealthy 
resident of the City of Mexico, where they are now kept 
and are doing well in that corgenial climate. There is an 
association of breeders of these cattle known as the Dutch 
Belted Cattle Association of America, who have adopted a 
high standard of excellence, requiring breeders to breed 
typical animals of correct markings, thereby gaining 
uniformity and correctness of type. The association issues 
a herd-book, of which vol. 8 of recent issue, is the last 
number. 


IX. Brown-Swiss CATTLE. 


By N. S. Fisn, Groton, Conn., late Secretary Brown-Swiss Cattle 
Breeders’ Association.* 


Brown-Swiss cattle were first imported into this coun- 
try by Mr. Henry M. Clarke of Belmont, Mass., in 1869. 
He imported seven cows and one bull; since then there 
have been several importations. Most of the animals 
have come from the famed Canton of Schwyz, and the 
adjacent Cantons of Zug, Uri, and Unterwalden. The Rigi 
mountains, covered to their tops with fine, rich herbage, lie 
here, and some of the finest breeds of cattle in the whole 
country are here produced, the cattle grazing in the valley 
in winter and on the mountains in summer. 

The United States consul at Zurich in 1882 made a report 
to our government of the cattle and dairy interest of 
Switzerland. He writes: ‘‘For a hundred years Switzer- 
land has been famous for the production of its dairies. At 
the cattle show of Paris, 1878, every Swiss cow exhibited 
bore away a prize in competition with exhibits from Hol- 
land, England, Denmark, and other famous cattle countries. 

The Brown-Swiss cattle are fed on grass or hay only 
the year through. A fair average for cows in Canton 
Zurich is ten quarts of milk per day the milking-year 
through; in Schwyz and Zug the average is but little 
less.” 

The consul of St. Gall says: ‘‘When a farmer in Ger- 
many, Italy, or France wishes to improve his breed, he 


* Revised by C. D. Nixon, Secretary, Owego, N. Y. 


DAIRY COWS, 2350 


makes a selection from Swiss herds as the healthiest and 
hardiest known to the herd-book. . . . Tne Brown- 
Swiss is considered the dairy breed par excellence of Swit- 
zerland; it not only gives more milk, but this is richer 
than any other European breed of cattle.” 

Marked Characteristics.—Size large; form firm; color 
shades from dark to light chestnut brown. The tuft of 
hair between the horns, on the inside of ear, and a narrow 
line along the back generally light. Horns rather short, 
waxey, with black tips. Nose black, with mealy-colored 
band surrounding nose. Switch, hoofs, and tongue black. 
Straight hind legs, wide thighs, and heavy quarters. The 
cows often weigh 1600 lbs., bulls 2000 lbs. Calves large, 
some weighing 110 lbs. when dropped. They mature fast, 
have healthy constitutions, yielding generous returns for 
whatever care, time, labor, or money is expended on them. 

A cow shown at the Chicago Fat Stock Show in November, 
1891, gave inthree days 245 lbs. of milk, showing 9.32 lbs. of 
butter-fat by the Babcock test, yielding during one day of 
the test 34 lbs. of fat, the largest amount of butter-fat ever 
shown at an official test of any cow of any breed up to that 
time. The cow Muotta calved about November 1, 1893, 
and in February, 1894, gave 67 lbs. of milk in one day. 

The milk of Brown-Swiss cows has a sweet flavor which 
is very noticeable, and makes it very desirable for family 
use. With good farm care the cows give under favorable 
circumstances from 20 to 25 quarts of milk per day. They 
make the finest of beef and veal; when intended to be 
used for working oxen, they are easily broken and are fast 
walkers. 

The cows are persistent milkers, with good teats; where 
used to produce grade animals they give the best of sat- 
isfaction, with the Swiss characteristics predominating. 
There are now about 5300 recorded animals in this country, 
located in almost every State, and some in Mexico. 
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A good dairy cow should give at least 5000 pounds ot 
milk during a whole period of lactation. As the quality ot 
milk given by different cows varies greatly, however, as 
will be apparent from the tables given in the following, the 
yield of fat produced during a lactation period is a better 
standard to go by than that of the milk; three-fourths of a 
pound of tat per day for an average of 300 days may be con- 
sidered a good yield (total 225 pounds). Many dairy farmers 
aim to have all mature cows in their herds produce a pound 
of fat, on the average, for every day in the year- To do 
this, a cow whose milk tests about 4 per cent. must givé 25 
pounds of milk a day (3 gallons) as an average for the 
whole year; a cow producing 3 per cent milk must give 33} 
pounds of milk daily, and one producing 5 per cent milk 
must yield 20 pounds of milk daily, on the average, etc. 

The flow of milk is usually at its highest shortly after 
calving, and then gradually decreases, the rate of decrease 
being determined by the inbred milking qualities of the 
cow and the system of feeding practised. The average de- 
crease in milk yield for good dairy cows on good feed is 
from one half to three fourths of a pound per head per ten 
days. Where cows are not fed liberally and receive but lit- 
tle concentrated feed, the decrease will be more marked, | 
and often exceed one pound of milk per head per ten days. 
The decrease is more marked during the latter stages of 
the period of lactation than in the earlier ones, and is also 
more marked in cows with poorly developed milking qual- 
ities than in good dairy cows. A cow is considered at her 
best when from five to seven years old; the constitutional 
strength of the animal, the system of feeding practised, 
and the general treatment given the cow will determine 
her period of usefulness. 

The quality of the milk produced by individual cows 
generally remains fairly uniform through the greater por- 
tion of the lactation period, and is not permanently influ- 
enced in any marked manner by feed or any external 
conditions. During the last couple of months, when the 
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yield of milk is decreasing more rapidly than before, the 
quality is generally improved to some extent, the variation 
Variations of several 


being, as a rule. within 1 per cent. 
per cents of fat may sometimes occur from day to day, or 
milking to milking, in the milk from single cows; variations 


amounting to I per cent are common. 
much less, the percentages of fat on subsequent days being 
as a rule within two tenths of one per cent, and only excep- 
tionally near one per cent. 


Herd milk varies 


RESULTS OF THSTS OF DAIRY BREEDS 
Conducted by American Agricultural 
Experiment Stations. 

2 x Average | 
|S | Yields per 
os! °°S| Lactation a Average Cost of 
oi} Period. Die 
Breed. 43 as cy, on 
_ o +? 
Sethe ein os & §| Food | Produc- |Produc- 
om 0 =|Milk.| Fat.|}+ 9] Eaten ing too jing 1 lb. 
A |A < |per Day. |lbs. Milk.| Fat. 
New YorkK lbs. | lbs. cents cents cents 
(GENEVA): 
Jersey 4 | It | 5045 | 282.1]5.60 12.4 go 16.1 
Guernseye,..'.. Avie Oo) 5385 \-285u5|s:30|) ) m225 86 16.1 
Holsteins. 2...) 4 4 {| 7918 | 266.113.3¢ 13-9 65 19.1 
Ayrshire <5...) 4 | 12 | 6824 | 244.8\3:60 03 25 74 20.2 
Siort orl... :|) 15 2 | 6055 | 269.0/4.44 12.7 78 17.2 
Devon» .2¢--~. 3 5 | 3984 | 183.3]4.60 10.3 O4 20.5 
American Hol- 
derness:. 2.0.) 2°) a | e7et) | 209. 0/3.73)| - T2623 76 20.1 
Maine: 
Perse ye gos nes: 2 4 | 5460 | 297.0|5.50 16.2 I13.0 20.4 
Holstein.:..... 2} 3 | 8369 | 285 0/3.47 19.5 85-2 25.2 
Ayrshire....... 2] 4 | 6612 | 233.0/3.67| 17.1 94.9 26.8 
New JERSEY: 
etSeyE Js fuse 3 3 | 7695 | 376.3]4.89 16.1 87.1 17.9 
Guernsey ..... 4] 4 7440 | 379.0|5.09 14.9 78.1 rine 
Holstein.. .. 3 oa 8455 | 300.2/3.55 Lo.3 79.3 22.4 
Ay TSMine ok ec. 4 4 | 7461 | 275.3/3-69 15.0 76.0 20.6 
Short Horn... 3 3 10457 396.3/3.79 ThA: 79.2 20.6 
Averages for all Breeds and Lactation Periods. 
Tersey.. --sha0-. =|) 9) 28 | 557g | 30r-75.40 13.9 04-7 17.4 
Guermsey........ 8 | 10 | 6210 | 322 g\5.20 TG aly 82.8 15.8 
Holstein.........| 9 | 10 | 8215 | 282.0/3.43 17.2 74.7 21.5 
Ate TSHInG =. 10 | 20 | 6909 | 248.5/3 60 14.5 78.5 21.5 
Short. Horn:|).. -: 4 5 | 8696 | 345.4|/3.07 Tae 78.7 19.4 
PIB ONS OR eirni< 7, 3:75) 3984.) 183.3460). ) 10.3 94.0 20.5 
American Hol- 
Gemness Veins. 2 4 | 572I | 213-1/3.73 II.2 76.0 20.1 
Alo ers Wy ea ae 45 | 72 
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The animals included in the foregoing breed tests rank 
on the average as follows: 

1. As to yield of fat: Shorthorn, Guernsey, Jersey, Hol- 
“stein, Ayrshire, American Holderness, Devon. 

2. As to cost of producing 1 lb. of fat: Guernsey, Jersey, 
Shorthorn, American Holderness, Devon, Holstein and 
Ayrshire. 

3. As to yield of milk: Shorthorn, Holstein, Ayrshire, 
Guernsey, American Holderness, Jersey, Devon. 

4. As to cost of producing 100 lbs. of milk: Holstein, 
American Holderness, Ayrshire, Shorthorn, Guernsey, 
Devon, Jersey. 

5. As to cost of food: Devon, American Holderness, 
Guernsey, Jersey, Shorthorn, Ayrshire, Holstein. 

6. As torichness of milk: Jersey, Guernsey, Devon, Short- 
horn, American Holderness, Ayrshire, Holstein. 


RESULTS OF BREED TESTS CONDUCTED AT 
WORLD'S COLUMBIAN EXPOSITION, 1893. 
A. Breed Test No. | (Cheese Test), May 1c to 25. 


Milk Fat Price of 
Pro- Pro- Cheese, Cheese Cost 
duced, duced, ‘'bs. per lb., of Net 
Ibs. Ibs. cents. Feed. Gain. 
BE TEnSCVSisiaee s<- 13,2964 6019t 1451.8 13.36 $98.14 $119.82 
25 Guernseys...... 10,938.6 488.42 1130.6 11.95 76.25 88.30 
25Short-horns..... 12,186.9 436.60 1077.6 13.00 99-36 81.36 


B. Breed Test No. 2 (Ninety-day Butter Test), June 1 to Aug. 29. 


Butter Price of 
credited Butter. 


25 JETSCYS. ccinss vines 73,488.8 3516.08 4274.01 $1747.37 $587.50 $1323.81 
25 Guernseys...... 61,781.7 2784.56 3360.43 1355.44 484.14 997.64 
24 Short-horns...... 66,263.2 2409.97 2890.87 1171.77. 501.79 gto.12 
AVERAGES PER DAY PER COW. 
Fat, Cost of 
per cent Food. 

UES dancodbecda 32.7 1.56 4-78 26.1 cts. 
Guernseysis. 66 27.5 1.24 4.51 Pasay 
Short-horns.. |<: -- 30.7 1.12 3.64 23.2) 


C. Breed Test No. 3 (Thirty-day Butter Test), Aug. 29 to Sept. 28. 


Butter Price of 
credited Butter. 


TEMENSEVS-pisisieisicsis/- 13,927.9 685.81 83721 $385.59 $111.24 $274.13 

To GcMeEGOSEVS) <n 1 ele I3,518.4 50706 724.17 320.77 92.77 237.00 

x5 Short-horns..... 15,618.3 555.43 662.67 303.69 104.55 198.89 
D. Breed Test No. 4 (Heifer Test), Sept 30 to Oct. 20. 

7 JOPSEYS: sep etae<ie ae 3356.6 155.38 194.23 $77.69 $34.44 $56.28 


6 Short-horns...... 2581.0 97.89 122.36 48.95 23.53 47-42 
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RESULTS OF “COW DEMONSTRATION”? AT LOUISIANA 
PURCHASE EXPOSITION, ST. LOUIS, 1904. (Farrincron.) 


Brown- Hol- c Short- 
Swiss. steins. Jerseys. horns. 
Average data jor number of cows 5 15 25 28 
Milk per day (av. for 120 days) 
oy eae one Sh ane 44.2 eo! AT 5 34.6 
Per cent fat in milk. ........ 3.62 3.43 4.70 Anele 
Butter-fat per day, lbs. ..... 1.506 1.832 1.936 1.277 
Solids not fat per day, lbs. ..| 3.02 4.24 3.63 2.08 
Feed cost per qt. of milk, cts. 1.24 I.07 1.16 I.32 
eos” Ibe butter: cts. .|) 04.7 ey & 10.5 Ely 
Data for best cows: 
Mi per idaylbs. 2. .5) o.6. : EEO 67.5 48.4 43.4 
Reneent tat im milk: 3. ....5. Baa zit 4.8 4.0 
utter-fat per day, lbs. ..... 1.748 PAIS 2.334 1.737 
olids not fat per day. lbs...| 4.36 eouy, 4.36 3.72 


HIGHEST RECORD FOR YIELD OF BUTTER-FAT 


Hours Made 
Public Test. 


During Twenty-four by .any Cow in a 


At a Fatr. 


Brienz, Brown-Swiss, 11 years old, 
weighing 1395 lbs. 


At Home. 
DeKol Witkop Wayne 2d, No. 
58,709, H.-F. H. B. 


Average daily yield of Yield of eee Sar aber 79.7 Ibs. 
STAUNCH riety a ayia, Sco-ed 81-7 lbs: Se ely ae at 
Average daily yield of Average per cent of 
£ ae fatin day’smilk.. 6.75 
bare aise ee os, oe gern (March 1-2, 1908. 7-day test, 


Average percent of fat 
ag ceayas! mites)... - 3.81 
(American Dairy Show, Chicago, 
1891; 3-day test.) 


Feb. 29—Mar. 7, 1908, conducted 
by the Cornell Univ. (N. Y.) 
Experiment Station; total yield 
for week, 484.5 lbs. milk and 
23.0905 lbs. fat; average per 
cent of fat in milk, 4.77); test 
commenced 6 days from last 
calving; age of cow, 6 years 
10 months). 


al 
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OFFICIAL RECORDS FOR MILK AND BUTTIL- 


Pe ened 


FAT PRODUCTION. 


* See p. 230. 


r . E Twenty-four 
Sev 
Year. Thirty Days. | Seven Days. Baie. 
(A) MILK 
ReEeconos. 
Ayrshire :...| ‘Polly Puss, | Finlaystone | Duchess of |............ 
No. 16,2096 Maggie 3d, Smithfield, 
12,032 lbs No! 10,217, No. 4256, 
1570 lbs. 4632 Ibs. 
Guernsey .. | Dolly Bloom, Same, Queen Deette, Same, 
No. 12,770, 1654.7 lbs. 413.1 lbs. 61.2 lbs. 
17,2097.-5 lbs. 
Holstein. ...| Pietertje | DeKol Same, Same, 
2d, No. Creamelle, 780.6 Ibs. 119.7 lbs. 
ge7iaiels No. 50,158, 
30,318 lbs. 3200.3 lbs. 
Jersey 4): ck Peer’s Sur- Same, Jacoba Irene, Same, 
prise, 1448.2 lbs. No. 146,443 66.5 lbs. 
No. 144,248, 444.4 lbs. 
TARAS 2=9 Nhs: 
Shorthorn... Pansy of Kitty Clay Same, Same, 
Stanton, ap 306.4 lbs. 58.2 lbs. 
10,054.8 lbs. 1592.6 lbs. ; 
RedwPolledian letra Noo hein eee Popsey 3d, Hera N-6, 
No. 3505, U-43, No. No. 3505, 
12,203 lbs. 9680, 63.5 lbs. 
303% lbs. 
(B) Burrer- 
FAT RECORDS 
Ayrshire ....| Rena Myrtle,|Cad’s Beauty,| LLukolela, |............ 
460.4 lbs. No: 13,606; |) No: 122257; 
81.1 Ibs. 16.3 lbs. 
Guernsey .. .| Yeksa Sun- | Dolly Bloom, Queen Deette Same, 
beam, No. No. 12,770 No. 9704, 2.72 lbs 
TARO 87.70 lbs. 16.22 lbs. 
857.15 lbs. c 
Holstein. ...| Colantha Same, Same, DeKol Wit- 
4th’s 110.83 lbs. 28.176 lbs. | kop Wayne, 
Johanna, 2d,* 
No. 48,577, No. 58,700, 
908.26 lbs. 4.77 lbs. 
Jersey) sue ae Olive Dunn, Same, Jacobal Irene sac eG eee 
No. 188.832 61.58 lbs. No. 146,448, 
671.86 lbs. 20.56 lbs. 
Shorthorn...| Pansy of | 16th Belle of Same, Same, 
Stanton, Trowbridge, 14.33 lbs. 2.35 lbs 
301.35 Ibs. 59.59 lbs. 
Red Polled....| HeravwN-6,, }.03.2... 2. - Popsey 3d, | Hera N-6, 
No. 3505. U=4sn No: No. 3505, 
502.3 lbs. 0680, 3.86 lbs 
14.6 Ibs. 
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RESULTS OF ENGLISH MILKING TRIALS. 


(Averages of breed-tests conducted at the annual dairy shows of the Brit- 
ish Dairy Farmers’ Assoc., 1879-98, inclusive.) 


os | 

od ceo Total Solids. Fat. Solids 

Zq --|Vield of =a Live 
= Ske Milk |Yield| p,, | Yield) p.. | G2; weight. 
o< Ber Per’ | Cent. |ePe™ NCent.|\€ent, 

_ Day. | Day. Day. 

; Ibs. Ibs. Ibs. LD S=iee 
236|Shorthorns...... 45-4 5-77 | 12-72) 4.70 || 3.75 | 8.07 [1405 (117) * 
BqPIECKSEVS © oo s.00c0 05 28.y | 4.18 | 14.46] 1.44 | 4.98 | 9.48 | 856 (157) 

98|Guernseys........ 3040) ae 03) |) Te 5Olted tuldOn) | OSO 10261 (40) 
10|Holsteins(Dutch)} 45.2 | 5.53 | 12.25] 1-54 | 3.41 | 8.84 |1383 (3) 
32|Ayrshires ....... 42.2 5.61 | 13.20] 1.77 | 4.19 | 9.10 |1046 (21) 
BIWEVONS. , sss. at. Bont 7 Wait a illMG We PUES dete Real i by Gyo (on (InCopy We | aA A ys 
G5led Polls, vccisc sc 41.9 | 5.26 | 12.55] 1.54 | 3.68 | 8.87 |1162 (32) 
Fi WWERSII 25 oom Boag oes 46.0 SOON T2s74helagis Asta) |) Sass |ecns saver a 
1jAberdeen Angus.| 60.3 S229 Tse 74 QTOx, | 4sGQ | Gar Silicee meee 
44|Kerries and Dex- 
Lersiernies..\:\. 27.1 | 3.62 | 13.36] 1.18 | 4.36 | 9.00 | 787 (41) 
BAIC@TOSSES ten te. os 53-1 | 7-07 | 13-31] 2.07 | 3.90 | 9.41 |1230 (38) 
735 


ee te 


* Average for 117 animals. 


REQUIREMENTS FOR ADMISSION TO THE ADVANCED 
REGISTER OF AMERICAN CATTLE CLUBS. 


Guernsey. Holstein. Jersey. 
7-day Year 7-day 7-day Year 
eee ns Record. | Record. | Record. | Record. Record. 


Lbs. Butter-fat. 


2 \VCAESIOIO si. oils: I0.0 280.5 7.2 260 (24 yrs.) 
Bs $e es, ne 11.66 287 8.8 ihe 300 
4 a € ae eae reese 323 10.4 ; 350 
Be sot Sek 15-0 360 [2.0 J 400 
Increased require- : 
ment per day, lb. |] .00456 ic RO CARO Cal licnstia tend ala: (it ier ayo eue Mansel as 


* No increase in case of mature cows. 
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AVERAGE PER CENT OF FAT AND PRODUC- 
TION OF MILK AND BUTTER FAT BY PURE- 
BRED DAIRY COWS, PER BREED.* 


Calcu- 
Average lated 
Besa. No. of | Per Cent]! No. of Daily || Average 


Cows. Fat. Cows. Milk Daily 
Yield. || Yield of 


Fat. 
; Ibs Ibs. 
ETSCVRs SA Faas eters 4o1 4.98 425 Ns ia) i. 36 
Guermseyi ste ae ee IQI An 77 iiss 20.7 I.42 
Holstein-Friesian....| 6709 3.28 503 48.8 1.60 
Shorthorn: o.cmicees ¢ 370 Bas 275 43-5 1.62 
HAvyars hive ty eyenek neta 6h 108 3.84 50 37.0 1.42 
Red Polledsse, Sas: 50 Se78 50 B73 1.30 
Brown Swiss. «++... 20 3.78 14 37.3 1.41 
Dey onite tweaker slats 2 50 Aa 27 1322 -60 
Dutch Belted....... 5 3-40 5 27.2 .92 
Polled Jersey........ 5 4.66 5 22.0 I 07 
French Canadian.... 5 3-99 5 27.0 1.08 


* See Woll, On the Average Composition of Milk of Pure-bred Cows 
of Different Breeds (Wis. Exp. Sta., Report 1901). 


AVERAGE PERCENTAGE COMPOSITION OF MILK 
FROM DIFFERENT BREEDS. (Konig.) 


a Ea - 

v oY : » 

pees . c q u no |G 
Name of Bree‘. og! 3 SS Se plea 
se] 8 | # | 8e|Ga] @ || 55 fee 

haa (n= as fe a 2 || a? [a 
Steyer (Austrian) ...... 12 | 86.90] 4.17 | 3.24 | 4.96 | .73 13.10|/8.93 
Simmenthal (Swiss)....| 6 | 87 26] 3.79 | 2.64 | 5.81 70 12.74|8.95 
Tillerthal (Tyrolean)...| 22 | 87.43] 3 70 | 3.07 | 5.10 | .70 12.57|8.87 
Vorarlberg (Austrian)..| 19 | 87-38] 3-54 | 2-91 | 5.40 | .77 12.62|9.08 
Algau (Bavarian)...... 4a["o7260|) 35200|—s-22) (Phang ules 7 12.12|8.92 
Bohemians. se. se 2 | 86.00] 5.06 | 3.67 | 4.63 | .64 14.00|8 94 
Holsteiniasesaee ee a 24 | 88.04] 3.25 | 3.99 | 4-16 | .56 11.96|8.71 
Oldenburg (German)...| 18 | 87.95| 3.38 | 3.10 | 4.81 76 12.05|8.67 
Angler (Manish)... 2. a) 10) oo 2 50 se ye nat 11.85|8.73 
Shont=NOrs.... avis: 67 | 87.20] 3.47 | 3.21 | 5-43 | -69 12.80|9.33 
Devon......... .+2-+2- 20) 80257) aaa all elec 64 13 43|8.99 
PANTIES EINE enters ctaler-ieieteicls 43 | 86.93] 3-58 | 3-42 | 5.43 | .64 13.07|9.49 
NIETSCY oe oc Stale selorce: 31 | 85.90) 4.32 | 3-34 | 5-70 | -74 14.10|9.78 
GUEDDSCY so) icisrcs o.oo octet: 26 | 85.39| 5.11 | 3-98 | 4.38 |r-14 (?)|| 14-61/9.50 
JOVEN ne ahe GoooUoUC 12 | 87.20| 3.90 | 3.07 | 5.06 | .77 12.80|8.90 
Scandinavian.......... 4 | 88.00] 3.51 | 2.76 | 4.97.| -76 12.00|8. 4g 

/ 
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METHODS OF JUDGING THE VALUE OF DAIRY 
COWS. 


The British Dairy Farmers’ Association, which has con- 
ducted tests of dairy cows at their annual fair for the last 
twenty years, has during late years ‘cored the dairy cows 
competing for premiums according to the following scale: 


I point for each pound of milk; 
20 points for each pound of fat; 
4 points foreach pound of solids not fat. 
I point for each ten days in milk after the first twenty 
days (limit 200 days). 
Io points are deducted from the total score for each 
per cent. of fat below three per cent in the milk. 


The cows entered in the test are separated into four 
classes, according to the breed, each class being divided 
into two divisions, cows and heifers. The classes are 
Shorthorns, Jerseys, Guernseys, and cross-breeds. 

Other associations abroad or in this country have not 
generally followed any definite plan from year to year in 
awarding premiums to dairy cowsat fairs, the awards having 
been given to cows producing most milk, or richest milk, 
or most butter-fat, or most solids, during the test, which 
may have lasted one to three days. At the Vermont State 
Fair, 1889, the following points were given: For each 20 
days since calving, I point; for each 10 days of gestation, 
I point: for each 2 oz. of total solids in 24 hours’ milk, 1 
point ; for each oz. of butter-fat in 24 hours’ milk, 2 points; 
for each 2 oz. of salted butter from 24 hours’ milk, I point. 
In the milking trials conducted by the Royal Agricultural 
Society of England, the size of the cows has been con- 
sidered, the cows being, as a rule, separated into two 
classes, viz., over and under roo lbs. live weight. 

From the best information at hand at the present, the 
system of awards adopted by the British Dairy Farmers’ 
Association, and given above, must be considered the most 
perfect and the most just to all concerned. Its main short- 
comings lie, as it would seem, in its not considering the 
food eaten by each animal during the test, and in the fact 
that the test is made at the fair, and not at home under 
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every-day conditions and in surroundings familiar to the 
animals. The former objection would be removed by tak- 
ing into account the dry matter in the food eaten, as shown 
by chemical analysis. 


BUYING AND SELLING COWS BY TESTS OF THEIR 
MILK. (Emery.) | 


The money value of a cow may be estimated by multi- 
plying the numberof gallons of milk which the cow gives 
by 12, adding to or subtracting from this product one dollar 
for every one fourth per cent of fat in the milk abeve or 
below 3.5 per cent. 


pounds of milk per day 
8% | 
(See Bull. No. 113, N. C. Exp. Station.) 


Value = x 12-+4(per cent fat -3.5), 


FIFTY DAIRY RULES. 
(U.S. DEPARTMENT OF AGRICULTURE.) 

The Owner and his Helpers.—\. Read current dairy liter- 
ature and keep posted on new ideas. 

2. Observe and enforce the utmost cleanliness about the 
cattle, their attendants, the stable, the dairy, and all uten- 
sils. 

3. A person suffering from any disease, or who has been 
exposed to a contagious disease, must remain away from 
the cows and the milk. 

The Stable.—4. Keep dairy cattle in a room or building 
by themselves. It is preferable to have no cellar below and 
no storage loft above. 

5. Stables should be well ventilated, lighted, and drained; 
should have tight floors and walls and be plainly con- 
structed. 

6. Never use musty or dirty litter. 

7. Allow no strong-smelling material in the stable for any 
length of time. Store the manure under cover outside the 
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cow-stable, and remove it toa distance as often as practi- 
cable. 

8. Whitewash the stable once or twice a year; use land 
plaster in the manure-gutters daily. 

g. Use no dry, dusty feed just previous to milking ; if 
fodder is dusty, sprinkle it before it is fed. 

10. Clean and thoroughly air the stable before milking ; 
in hot weather sprinkle the floor. 

Ir. Keep the stable and dairy-room in good condition, 
and then insist that the dairy, factory, or place where the 
milk goes be kept equally well. 

The Cows.—12. Have the herd examined at least twice a 
year by a skilled veterinarian. 

13. Promptly remove from the herd any animal suspected 
of being in bad health, and reject her milk. Never add an 
animal to the herd untilcertain it is free from disease, espe- 
cially tuberculosis. 

14. Do not move cows faster than a comfortable walk 
while on the way to place of milking or feeding. 

15. Never allow the cows to be excited by hard driving, 
abuse, loud talking, or unnecessary disturbance; do not ex- 
pose them to cold or storms. 

‘16. Do not change the feed suddenly. 

17. Feed liberally, and use only fresh, palatable feed- 
stuffs ; in no case should decomposed or moldy material be 
used. 

18. Provide water in abundance, easy of access, and 
always pure; fresh, but not too cold. 

Ig. Salt should always be accessible. 

20. Do not allow any strong-flavored food, like garlic, 
cabbage, and turnips, to be eaten, except immediately after 
milking. 

21. Clean the entire body of the cow daily. If hairin the 
region of the udder is not easily kept clean it should be 
clipped. . 

22. Do not use the milk within twenty days before calv- 
ing, nor for three to five days afterwards. 

Milking.—23. The milker should be clean in all respects; 
he should not use tobacco; he should wash and dry his 
hands just before milking. 
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24. The milker should wear a clean outer garment, used 
only when milking, and kept in a clean place at other 
times. 

25. Brush the udder and surrounding parts just before 
milking, and wipe them with a clean, damp cloth or sponge. 

26. Milk quietly, qaickly, cleanly, and thoroughly. Cows 
do not like unnecessary noise ordelay. Commence milking 
at exactly the same hour every morning and evening, and 
milk the cows in the same order. i 

27. Throw away (but not on the floor, better in the gut- . 
ter) the first few streams from each teat ; this milk is very 
watery and of little value, but it may injure the rest. 

28. If in any milking a part of the milk is bloody, 
stringy or unnatural in appearance, the whole mess should 
be rejected. 

29. Milk with dry hands; never allow the hands to come 
in contact with the milk. 

30. Do not allow dogs, cats, or loafers to be around at 
/milking-time. 

31. If any accident occurs by which a pail full or partly 
full of milk becomes dirty, do not try to remedy this by 
Straining, but reject all this milk and rinse the pail. 

32. Weigh and record the milk given by each cow, and 
take a sample morning and night, at least once a week, for 
testing by the fat test. 

Care of Milk.—33. Remove the milk of every cowat once 
from the stable to a clean, dry room, where the air is pure 
and sweet. Do not allow cans to remain in stables while 
they are being filled. 

34. Strain the milk through a metal gauze and a flannel 
cloth or layer of cotton as soon as it is drawn. 

35. Aerate and cool the milk as soon as Strained. If an 
apparatus for airing and cooling at the same time is not,at 
hand, the milk should be aired first. This must be done in 
pure air, and it should then be cooled to 45 degrees if the 
milk is for shipment, or to 60 degrees if for home use or 
delivery to a factory. 

36. Never close a can containing warm milk which has 
not been aerated. 
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37. If coveris left off the can, a piece of cloth or mosquitos 
netting should be used to keep out insects. 

38. If milk is stored, it should be held in tanks of fresh, 
cold water (renewed daily), in a clean, dry, cold room. 
Unless it is desired to remove cream, it should be stirred 
with atin stirrer often enough to prevent forming a thick 
cream layer. 

39. Keep the night milk under shelter so rain cannot get 
into the cans. In warm weather hold it in a tank of fresh 
cold water. 

40. Never mix fresh warm milk with that which has been 
cooled. 

41. Do not allow the milk to freeze. 

42. Under no circumstances should anything be added to 
milk to prevent its souring. Cleanliness and cold are the 
only preventives needed. 

43. All milk should be in good condition when delivered. 
This may make it necessary to deliver twice a day during 
the hottest weather. 

44. When cans are hauled far they should be full, and 
carried in a spring wagon. 

45. In hot weather cover the cans, when moved in a 
wagon, with aclean wet blanket or canvas. 

The Utenstls.—46. Milk-utensils for farm use should be 
made of metal and have all joints smoothly soldered. 
Never allow them to become rusty or rough inside. 

47. Do not haul waste products back to the farm in the 
same cans used for delivering milk. When this is unavoid- 
able, insist that the skim-milk or whey-tank be kept clean. 

48. Cans used for the return of skim-milk or whey should 
be emptied and cleaned as soon as they arrive at the farm. 

49. Clean all dairy utensils by first thoroughly rinsing 
them in warm water; thenclean inside and out with a brush 
and hot water in which a cleaning material is dissolved; 
then rinse and lastly sterilize by boiling water or steam. 
Use pure water only. 

50. After cleaning, keep utensils, inverted, in pure air, 
and sun if possible, until wanted for use. 
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 MECIIK. 


PERCENTAGE COMPOSITION OF VARIOUS KINDS 
OF MILK, (Konic.) ; 


No. of Casein Milk Specific 
Analy-|Water.| Fat. |and Al- Sue : sh. | Grav- 
ses. bumen. 8 ity. 
Human..... to7 | 87.41 | 3.78 2.29 6.21 .3I | .1.0270 
Marea ying 50 | 90.78 1.21 1.99 5.67 nets 1.0347 
Butialostecioesicc: el Wssanes || Lee: 5.05 4-44 -75. | -0330 
FESS open J nlnisleibi's'= +s 7 89.64 1.64 2.22 5-99 51 1.0345 
Cowety 2 cae tae. rset Wilk Sivan? Mn etlste) g655 4.88 71 1.0316 
RDA Shonen eerie 32 | 80.82] 6.86 6.52 4.91 =89) a|) 034m, 
Goat hase ae ey 38 85.71 4.78 4.29 4.46 -76 1.0328 
Reindeer*...... : 2 67.20 | 17.10 II.39 2.82 1.49 1.0477 
ON AD acho :t CRO 20 82.52 | 5.78 | 6.34 4637, 1.00 1.0385 
Bitchin’ o\.c a 28 75-44 9.57 THLy 3.09 “73 1.035 
Ele phanitevenss- 3 79-30 g.10 2.51 8.59 -50 1.0313 
Hippopotamus I go.43 4.51 se 4.40 II ae 
(Gammel eemeciaes if 2) 86.57 3.07 4.00 een 77 1.042 
ICE Bas Seen 3 80.55 | Sanity 3.90 5-60 80 1.034 
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AVERAGE ANALYSES OF AMERICAN SAMPLES 
OF DAIRY PRODUCTS, (Goerssmann.) 


Cream 
Whole Skim- Butter- from 
Milk. | milk. milk. | Cooley | Butter. 
Creamer, 
No. of samples. ...... 1889 348 31 197 25 
WNiater i some se soervalsts 86.53 go.52 91.67 73-90 10.89 
ACY is cenverns Me teh 2. eyttl 232 27 17.66 83.95 
Casein and albumen.. 3.20 3.53 2-70). Spee .42* 
Milk-siigar) 2 ceca Raciek 4.83" 4-47* oohe lee 
ASI is tslonisieve spesterare nis .70 .80 .80 .62 4-74 
100.00 110.00 TOOROO}; 1 He Cite ere ote 100.00 
Totallisalidsiteieaeccs 13.47 9.48 8.33 26.10 89.11 
SOLdS moOT fab... pce 9-33 9.16 8.06 8.44 5.16 


* By difference. 
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AVERAGE COMPOSITION OF COWS’ MILK, WITH 
VARIATIONS. (K6nic.) 


Average of 


705 Analyses Minimum. Maximum. 
(argely Euro- 
pean). 
Vis Sea aa ae 87.27 per cent 80.32 per cent 90.22 per cent 
Sot Be eee SOG: “+ BIAS i ee ile og 
Ata seis cc's . 88 : ; 
Pee ary 38s Pc) 7-78 l aor pic] 7749 | 6.40 pic. 
Milk-sugar..... 4.94 per cent 3.23 per cent 6.48 per cent 
ASS ee ae Syed OM goed Terai oul ies 
100.00 

Total solids. ...| 12.73 per cent 9.31 per cent 19.68 per cent 
Pe nesf G Ge kA tT SUNY A rl a on oil ee pelslis ie coeds ae 
Specific gravity.| 1.0312 1.0264 1.0368 


! 
COMPOSITION OF MORNING AND EVENING MILK, 
AND OF MORNING, NOON, AND EVENING MILK. 


(KOnIG.) 
No. of Casein | yriry- 
Analy- | Water. Fat. |and Al- a 2 Ash. 
"I ses. bumens| °U8@?- 
Morning milk..... 139 87.70 3238 3.61 4.64 .67 
Hvenimg 25s... 139 87.20 3.58 a 264. 4.81 . 690 
Morning milk..... 52 88.28 3.05 3.24 4.60 .74 
Noon. ie ‘pears 52 87.43 3.81 3.26 RG ie Ts 
Evening Soo fo) 52 87.60 3-50 3.20 4 


87 -74 


COMPOSITION OF CIFFERENT PARTS OF THE 
SAME MILKINGS, (Konic.) 


No. Casein : 
of An-| Water.| Fat. and Mik: Ash. tase 
alyses. Albumen.| SU8@- i 


’ ; Per ct:)| Perct, |: ‘Perict., | Perict, |P’rct.|Per:ct. 
First portion.. 7 89.84 | 1.78 2.88 4.81 -69 10.16 
Second “* :.. 7 BSeray |" gee 2.94 4.92 .68 } 11.88 
SEIT eek 2 6 86.29 } 4.52 2.59 5.88 .72, | 23.73 
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CALCULATION OF COMPONENTS OF COWs' 
MILK. 


According to Vieth the components of the non-fatty milk 

solids will stand in the ratio to one another of about 
10 : 13 : 2 
for casein and albumen : milk sugar : ash. 

If the solids not fat in a sample of milk are g per cent, 
the per cent of casein and albumen in the same will be 
approximately  X 10 = 3.60 per cent; sugar, %& X 13 = 4.68 
percent; and ash, 3% X 2=.72 per cent. 


TABLE SHOWING RELATION OF FAT TO CASEIN 
AND OTHER SOLIDS. (Cooxz.) 


‘ Casein and Milk-sugar Solids 

Total Solids. Fat. Albumen. and Ash. not Fat. 

Per Cent. Per Cent. Per Cent. Per Cent. Per Cent. 
II.00 3.07 2.92 5.01 197208 
II.50 3.29 3-00 5.21 8.21 
I2.00 3-50 3.07 5-43 8.50 
12.50 3°75 3-19 5-56 8.75 
13.00 3-99 3.30 5.71 Q.OI 
13.50 4-34 3-44 5+72 9-16 
14.00 4.68 3-57 5-75 9-32 
14.50 4-93 3-79 5-68 9-47 
15.00 5.38 4.00 5.62 9.62 
15.50 5-69 4-15 5-66 9.81 
16.00 6.00 4.30 5.70 10.00 


This table, which is summarized from the analyses of 
about 2400 American samples of milk, shows that while the 
percentage of fat varies from 3.07 to 6 per cent, or nearly 
three per cent, that of casein varies only from 2.92 to 4.3. 
per cent, less than one and one half per cent. It also 
shows that a higher percentage of fat is always accom- 
panied by a higher percentage of casein. Milk sugar and 
ash increase but little as the milk grows richer. 
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FERTILIZING INGREDIENTS IN DAIRY PROD. 
UCTS. 


Average of American Analyses. (Cooke and Hi1ts.) 


~-——— 


; Phosphoric Value per 

Nitrogen. Acid’ Potash, Ton. 
Whole milk..... -53% -19% .175% $ 2.17 
Skim-milk....... 56 .20 .185 2.31 
MECEAM elec. des +40 aids -130 -66 
Buttermilk. ..... .48 -17 «158 1.98 
ARG FAR eee ans .14 181 .84 
PRULTCT)-tjra'sie' = os 5 - -12 -04 .036 +49 
HeeESe) 20. ~-)0 3-93 .60 .120 14.19 


COMPOSITION OF COLOSTRUM. (Kénic.) 


No. of ‘ ilk- 

Anal- | Water. | Casein. sale Ever — Ash. 

yses, : ; . 
Wes a. cen: Ir 77-9 4-9 3-4 8.3 4.6 -9 
‘C08 ae anes 64.1 5.2 3.2 BAr iE Me letaistate ta ea 3.0 
SOW <ciasesrckes I 70.1 7.6 8.0 9-5 3-9 9 
ower. ss: 42 74.6 4.0 1326 3.0 2.7 1.6 


COMPOSITION OF ASH OF COWS’ MILK AND 


COLOSTRUM. 
Cows’ Milk. Colostrup- 
SOLAS Dter sae hse ait cies. ecciane'es -7 per cent 1.6 per cent 
too parts of ash will contain: 

TSO EAST eerie nine Ceiere <2) <ic/s 24 re hair 
Siete oe comrt ns iee en asts bee's 2 6 * Gsi4S 
JIG bir en eee etaishemisiewientaiee s 23 a 35 e 
IPhosphoricacid. 3... .22e viens « 28 s¢ 41 * 
STORE: s a'a o's ddieie t ocldncs ate 0's 13 r oa 
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A CHAPTER ON MILK TESTING.* 


The Babcock milk test is the quick and simple method 
of determining the fat content of milk which has been 
most generally adopted in this country. The test was in- 
vented by Dr. S. M. Babcock, of Wisconsin Agricultural 
Experiment Station, and was first published in July, r8go. 
The following is an outline of the method: 

A known quantity of milk (17.6 cubic centimeters, or 
about 2 of an ounce) is pipetted off into a graduated test- 
bottle; 17.5 cc. of commercial sulfuric acid, of a specific 
gravity of 1.82 to 1.83, is then measured out by means of 
a graduated cylinder or an automatic pipette, and added to 
the milk. The two fluids are mixed, and when the curd is 
dissolved, the test-bottles are placed in a centrifugal ma- 
chine and whirled for 4 minutes at a rate of 800-1200 revo- 
lutions per minute, the small hand-machines on the market 
requiring the higher number of revolutions. Boiling hot 
water is then filled into the botties, by which means the 
liquid fat is brought into the narrow graduated neck of the 
bottles ; after an additional whirling of the bottles for a 
minute, the length of the column of fat is read off in per 
cent. 

The whole process of testing a sample of milk according 
to this method will take less than a quarter of an hour 
when a little skillin manipulation has been reached. 

The various dealers in dairy implements have placed 
Babcock machines on the market in sizes fiom 4- to 60- 
bottle machines, and supply the necessary outfit, as test- 
bottles, pipettes, graduates, and sulfuric acid. There are 
at present three different types of machines: hand-machines 
(friction or cog-wheel machines; the latter ones are to be 
preferred, and have now practically replaced the friction 
machines), steam turbine, and belt-power machines. The 
Facile, Twentieth Century, and Agos Babcock testers are 


* The subject of milk testing is treated exhaustively, and detailed direc- 
tions for using the Babcock test are given in Farrington-Woll, Testing 
Milk and its Products, Mendota Book Co., Madison, Wis., 18th Edition, 
1908. ; 
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the best hand-machines on the market at the present time. 
Steam turbine machines are to be recommended for factory 
use; they should always be provided with a speed indicator 
so as to,avoid too slow or too rapid whirling; several acci- 
dents have happened where the bottles were unable to 
stand the pressure caused by too rapid whirling. In many 
turbine testers the bottles are heated to about 200° F., and 
the bottles should in case of such machines be left to cool 
to about 150° F. before results are read off. Readings 
taken at temperatures higher than this come too high, viz., 
in extreme cases, from .2 to .3 per cent too high in case of 
new milk, and toward one per cent too high in case of 
cream. (See Wis. Exp. Sta. Report for 1889-1900.) 

In Sharples’ Russian Babcock Tester (a steam-turbine test 
manufactured by the Dairy Specialty Co,, West Chester, Pa.) the 
bottles used can be filled with hot water while the machine is 
in motion ; the test bottles used are arranged for half the 
usual quantity of milk. 

Points to be watched in making tests by the Babcock 
method : 

The strength of the acid used is very important; its 
specific gravity should not go below 1.82 or above 1.84 ; if 
the acid is somewhat too, strong less may be taken, and a 
little more if it is rather weak. It is, however, not possible 
to make a satisfactory test with acid of a specific gravity 
below 1.82. Keep the acid bottle corked when not in use, 
as the acid wiii otherwise take up moisture from the air. 

In testing separator skim-milk use a somewhat larger 
quantity of acid than usual, and whirl 5 to 6 minutes; this 
will insure a nearly perfect separation of all the fat present 
in such milks. The two-necked so-called Ohlsson bottles 
are recommended for testing separator skim-milk; the 
results should be increased by .05 per cent with these as 
with other test bottles, in testing separator skim-milk. 

The centrifugal machine should run ata rate of about 
800 to 1000 revolutions per minute; if its diameter is small, 
whirl 1000 or 1200. 

Soft or rain-water is used in filling up the bottle after 
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boiling, or hard water may be used if some drops of sulfuric 
acid have been added to it before the boiling. 

In adding the acid the bottle should be held at an a lanelel 
so as to cause the acid to follow the inside of the wall. Mix 
the milk and acid at once, or within a short time, and pro- 
ceed with the test without delay. 

Read off results before the fat begins to crystallize. If 
many tests are made at a time, and the room is cold, place 
the bottles in a pail with water of 140-150° and keep them warm 
until results are recorded. 

Application of Babcock's Test.—The method may be used 
to advantage in determining the fat content of full milk, 
skim-milk, buttermilk, whey, cream, condensed milk, and 
cheese. It cannot be recommended for the estimation of 
fat in butter, since the error of analysis in this case is too 
large. Intesting separatcr skim-milk, buttermilk, and whey 
by this method, no reading should be taken lower than one- 
tenth of one percent. Ifonly a small drop or two of liquid 
fat appears in the neck of the bottles after finished whirling 
the result is therefore to be put down as.1 per cent, instead 
of estimates of .05, and still lower, which are sometimes 
made. (See Bull. No. 52, Wis. Experiment Station.) 

Lactometer.—The Quevenne lactometer, with the ther- © 
mometer tube extending into the narrow stem of the instru- 
ment, is recommended for dairy work. Inthe N. Y. Board 
of Health lactometer, often used, the scale is divided into 
12@ divisions, the mark 100 corresponding to a specific 
gravity of 1.029, and that of 120 to a specific gravity of 
1.0348. These lactometer degrees can be converted into 
Quevenne lactometer degrees by multiplying by .29. The 
following table gives the readings of the two scales be- 
tween 60 and 120 on the Board of Health lactometer: 
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TABLE SHOWING THE QUEVENNE LACTOMETER 
DEGREES CORRESPONDING TO THE SCALE OF 
LACTOMETERS GRADUATED FROM 60 TO 120. 


N.Y. Bd N.Y. Bad: N. YBa: 


of Health | 2uevenne || oF Heaith | Q¥evenne |) of Hea | Quevenn 
Scale. Scale. Scale. 

60 17.4 81 23.5 101 29.3 
61 L77, 82 23.8 102 29.6 
62 18 83 24.1 103 29.9 
63 18.3 84 24.4 104 30.2 
64 18.6 85 24.6 105 30.5 
65 18.8 é 24.9 106 30.7 
66 19.1 87 25.2 TO7 31 
67 19.4 88 25.5 108 Begs! 
68 19.7 89 25.8 109 31.6 
69 20 go 26.1 110 31.9 
70 29.3 gt 26.4 111 32.2 
71 20.6 92 26.7 112 82.5 
72 20.9 93 27 113 32.8 
73 21.2 94 27.3 114 33-1 
74 21.5 95 27.6 275 33-4 
75 21.7 96 27 8 116 33-6 
76 22 07 28.1 117° 33 9 
77 22.3 98 28.4 118 34.2 
78 22.6 99 28.7 119 34.5 
79 22.9 100 29 120 34.8 
fe) 23.2 


In taking the specific gravity of milk by means of a lac- 
tometer, the temperature of the miJk should not vary more 
than 10° either way from 60 F. The following tables 
show the proper corrections for temperature to be made, if 
the milk was either warmer or colder than 60° F., the tem- 
perature to which the specific gravities of all liquids are 
usually referred. 

In practical work sufficiently accurate corrections for tem- 
perature may generally be made by adding .1 to the lacto- 
meter reading for each degree above 60 F., and by subtract- 
ing .I for each degree below 60°; e.g., if the reading at 64° 
is 29.5, it will be about 29.5 + .4 = 29.9 at 60’; if 34.0 at 52°, 
it will be about 34.0 — .8 = 33.2 at 60°. By reference to the 
following table we find it is more correctly’ 33.0. 


DATIRYING. 


256 


o-S | GPE | LZ-vE | go VE | SHE | E-PE | HE | O- PE | GEE | g EE | g EE SiSoe b-€€ ze€ TES o°€€ S€ 
ove | 6-€€ | L:Et | g EE | S-EE.| E-EE | cE | 1-€€ | OEE | G-zE | LzE | Sze zt €-2é (Saras a ze v€ 
O-€6 | 672 | LZ-zf | o-ze | Séee | Pi ze | Eve | 1°cE | o-zt | 6-1 | g-re gif eae y-1€ b1€ Cane €€ 
Cece MO rTen tamer | Omen Soncall rolen | Seate teeter re | Oote iROsor Loft g of Sof S:o€ F'of Ze 
orf | 6:0€ | g-0f | g°0f | S OF | H'oF | E-of | cof | L*oE | o-o€ | 6°62 | g°bz L:6z g 62 Q 62 S-6z 1€ 
oro0£ | 6°6z | g*6z | £°6z | g*6z | b°6z | E-6z | 262 | 1°62 | 1°62 | O'6z 6" gz Q° gz Lz L gz 9° gz of 
0:62 | 6°92 | g*gz | Z°gz | g:gz | S-gz | ¥' gz | E-gze | z'ge 1° gz 0°92 © gz 6:Lz gi lz g lz L-Llz ae 
o-gz | 6°42 | g:dz | 2:Lz grLe | Ste) bola |-€:Le | elo |e | ole o' Lz 69% 9°9% 892 L:9@ Qz 
o-Zz | 6:92'| 9°92 | Leqz | O92 | S-o2 | ¥g% | E-g2 | 29% | ws ge | 1°92 I gz 0°9z 6 Gz 6°Sz g'Sa Lz 
o-gz | 6°Sz | g:Sze | £:Sz | g*Sa | S*Se | Se | E-S2 | e-Se | 2-Se | 1°Sz ISA o'S% 6° bz 6 bz gi bz gz 
PeceeORhcalecwrad cera o¢ren| Oven) sure vere | cuban evel rhe 1'bz o' be o Fz 6°€z g fz Gz 
GO panmoses mecca Loca) O-ec | orea | Sta | vite |PE-6c) |e Ea) cee a €% T=ES o' fz 6°cz 6°zz Vee 
e°€z | 6-22 | g:ez | grzz | L-ze | g:zz | S-ze | Hee | E-ee | E-zz | sce ae 1°Zo O°%e O°c%% 6°1z €z 
OpormmOstce|sOrne | CMicelesetca| Ola ie Sore | ris |-b1s | E-res| or] oz 1°1z O°1z O'1lz 6°02 ZS 
O12 | G-oe | Groc | g°ac | Loz | o70z | S*0z | hoz) E-oz | E-02 | soz ZuOS I oz O°0%@ 0°02 6°61 1z 
Quoc WO -ore|poromemqzore| 490%! OF6n <4 One! P61 | P1619! Exon | ecOx z°61 1° Or 1°61 0°61 0-61 0% 
Gerelor came eae ees eveG | 8S S| EG], eS, o> aS) | aos 6b gb Ly gh Sb 
: “SUIPeay 
19}9W0}IVT 
‘(WMaqusiye yy sooideq Ul) HII JO oinyesadway 
CHigIA) “MIIW AO ALIAVHS OLMIOWdS HOU WIGVL NOLLOWYHOO GAUOALVHRd WA 


257 


MILK, 


‘61 ‘Surpeas pazoa1109 "HA 049 JHO'IE 

‘paatasqgo *3’a $ Suipeaz 799M10J9E] Pd}991109 ay} st 199m SUUIN[OS [ed1}19A pue TeUozI10y ay} o19yM ainsy 24} :sainsy jo mor 

Teidozioy ys41y 9Y} Ul 1933e] ay} pue 91942} 94} JO uUINjOS [eoIZI90A ISIY 94} Ul JoWOJ ay} puy * ¥]IUI 9y Jo 21nje19dM9} 3y) Jo 
} JO oinqeraduray ayy SulIg—sNorLoaaig 


veYs PUL 19}9MI0}D"[ BY} Jo Suipeas 243 S42L “YW .°9 Woy or UIQWIM 0} HII 3y 
—— ea ae ME MGM ea 
€°LE | zLE | oZ€ B°9E | LgE | S-o€ P-gF | 2°o€ I*9f 6°SE g° Se g*S€ Se €°SE z°Se SE 


E-gf | 1°9€ | o-9€ g°SE | o°SE | S-ce | E-c¢ e°Sé o'S€ 6°+€ g be gv€ S-vE Eve |” e-e +E 
w°S€ | rSE | 6-FE | Z-bE OPE | S-bE | E-bE | abe o're 6°€€ g€€ g'€€ G°€€ €-€¢ eee €¢€ 
zve | o' bE | 6° EE | “EE g°€€ | bE | E€-cE zee o-€€ 6°zé L°ze g'ze SOAS Sage cuce ze 
I°EE | or €€ | g-z€ g°z€ | S*z€ | b-ze | e-ze 1° 6°1€ gore L£°1¢ 05 4) br€ €-r1€ zee 1¢ 
rst | Or€ | g-1€ | gE | Sex 50) tS lerdioids Tor 6°0€ g° of L°of S°0f Prof £0€ TOc of 
O°1E | 6°0€ | L:0€ | S-o€ | oF E-o€ | z:ofF I°o€ 6:62 Z:6% 9° 6z S62 b:6z €+6z 162 Ge 
6°62 | g°6z | L-6z | S-6z b-6z | 2-62 | 1-6z 0° 6z 8° gz L’gz 9 gz S92 bz €+gz I°9z gz 
6°gz | L-gz 9°ge | gz | E-gz Z°gz | I°gz O° 9% g lz “£°Le g:Lz Sula blz €-Zz i'Zz lz 
g°2e | £°£z | o-Zz | #-Z£z2 | €-Zz cay Aca ae ey o'lz 8°92 Loz 9°92 S*9z €+9z z*gz I'9z gz 
8°9% | 9°92 | O*gz | Fgz "9S | 1°9z |.0'9z | 6'Sz £°Sz g°Sz aG2 ¥'Sz £-Sz a'Sz 1°Sz Ss 
£°Se | 9*Se | $-Se | €-sz | z+Se 1°Sz | o-Sz 6'bz L bz g'bz S- bz, F bz Ske abe I‘bz bz 
L tz | g'tz | t-bz €-be | abe | rte O' bz gta L°€z% 9g €z G°€z bz €-€z z:€z rz €z 
L°€z | S-€z | b-€z Este | eee | 1*Sz.|_o-€2 Q* zz L°zz g'zz S-zz bez €-zz Z'2z l'ze zz 
Q°ee | Sze | b-ze | Ezz | zzz | azz O°Zz | giz Liz Otc cere biz S21 z'iz I'iz lz 
Pte ete Se S'1e | sae | ofiz 6:0z | L-oz g*0z S*o0z voz £-0z Z*0% Z*0z 1*0z oz 


“Sulpvay 
19]9W0J9e'T 


w 
N 
= 
i 
Aa) 
N 
a 
~ 
Lal 
N 
fe) 
NS 
fon 
re} 
© 
ro} 
~ 
re} 
Ne} 
‘o 
w 
re} 
+ 
‘© 
on 
ie} 
a 
© 
Leal 
re} 


‘GQleyuaryey $99139q Ur) HII Jo einjerodura 


penny ued) — art dO ALIAVUSD OLtOnasS YO AIL NOLLOAUUNOO GHW OLY Wad Wa 


258 DAIRYING. 


CALCULATION OF TOTAL SOLIDS OF MILK. 


The relation existing between the various components of 
the milk is such as to make possible the calculation of the 
percentage of solids not fat, and total solids, in a sample of 
milk when the fat-content and the specific gravity (lactom- 
eter reading) of the milk are known. Several formulas 
have been worked out by chemists in different parts of the 
world, by the application of which the total solids may be 
calculated from the percentage of fat and the specific grav- 
ity of the milk. We give here Babcock’s formula, pub- 
lished in the twelfth report of Wisconsin Experiment 
Station. 


Sohdeenion etal = ( LOO 


100 — 1.07535f r) x (ee ee 
where s = specific gravity of the milk and / per cent of fat 
found. When sand / are known the per cent of solids not 
fat in the milk may be calculated by means of this formula. 
in order to avoid making the lengthy calculations in every 
case, tables for solids not fat are given on the following 
pages; results obtained by the formula given above, or 
by means of the following tables, will come within a couple 
of tenths from the actual percentages present, when 
reasonable care is taken in the determinations of fat and 
specific gravity (or lactometer reading). ‘3 

Short formulas. The following formulas for solids not 
fat and for total solids are derived from the data given in 
the following tables. Z=lactometer reading at 60° F. 
(specific gravity X 1000 — 1000); f= per cent of fat in 
milk. 


_ Solids not fat = a+ teh i 


Total solids = at eye 
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Rule: To find per cent of solids not fat, add two tenths of 
the per cent of fat to one fourth of the lactometer reading. 

To find per cent of total solids, add one and two tenths times 
the per cent of fat to one fourth of the lactometer reading. 

Results obtained by using the short formulas will agree 
very closely with those derived from the general formula, 
or from the tables published below, and may be safely 
relied upon in practical work. 

ihe tables cover a range of .o to 6.0 per cent. of fat, 
and from 26 to 36 lactometer reading. If intermediate 
values for fand Z are at hand, corrections in the per cent 
of solids not fat found may easily be made, with .o2 per 
cent for every tenth of one per cent of fat, and .25 per 
cent for every lactometer degree. Hxample: Given f= 
So, percent and /)='32.5,' By referring tothe table we 
nd iiat 7 .— 3.0" and 2 ='32) will give, 8.73; per cent of 
solids not fat; correction for fat-content, .oI per cent (3.67 
being nearer 3.65 than 3.70), and for lactometer reading 
I2 per cent; corrected per cent solids not fat, 8.86. 
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TABLE SHOWING PER CENT OF SOLIDS NOT FAT, 


Corresponding to Quevenne Lactometer Readings and 


(BABCOCK.) 


Per Cent of Fat. 


—_— 
Bod lorame MO HON CHAME MOND A OHAMt NORD A OH AMt MONDA OX AMS 
ae | HHHHH HHHHH ANNAN ANNAN MMMMAM MMMM t+HTds 
io} . . 
a a I a a a a Eee 
roa too on too oa tOM oauarno HON MN OV Ke ANNO - wO00 O ~ +000 O mons On 
acs ©) 0 0 oO. 'o ee | aanaaa AMA MN OH rrr st Wm inn SOHO NO NOTES NM & ho oocaMon OO 
cs 2 Seas nee ea feces A ‘ i Shoe eee tues Bf Sere ete yah aeRO Teletgt ne aes aaa ee tats 
| Saaaa DANDDD AQDADH ADADH GPAAGDHA ADQAanann ADARDG ADHRAG ADaDnGa 
1monorw om mOnanarem mnae mm mnn~nr + wodonrt wood zt cor MW NOH MW) moa +0 
mm MN & BOO CO onn Oo aOnv00 COO OF wer ANA aamMmMaAmM onrts+ Se atoisey le MMO OO 
Sees : as es eS ae Bra ae Se eons hie tedtioe f ; Sona ne 
| 6 et cd 0 08 WOHDHHH DNDD DDH ADAGCH DADDAH ADADDH ADADDR ADDAGD Anaag 
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TABLE FOR SOLIDS NOT FAT—(Continued), 


Per - Lactometer Readings at 60° Fahr, Per 
Cty of pee] Maca SSRI RNG | RRR DUI | Geena) d 
Fat.| 26] 27| 28} 29| 30] 31] 32] 33] 34| 35] 36| Fat 
4-5 | 7-40] 7.66] 7.91] 8.16] 8.41) 8.66/ 8.92] 9.17| 9.42] 9-68] 9.93] 4.5 
4.6 | 7-43] 7-68] 7-93] 8.18] 8.43 8.68) 8.94] 9.19) 9.44] 9-70] 9.95] 4.6 
4-7 | 7-45] 7-70] 7-95| 8.20] 8.45 8.70] 8.96] 9.21] 9.46] 9-72] 9.97] 4.7 
4.8 | 7-47] 7-72|' 7-97| 8.22} 8.47 8.72) 8.98] 9.23] 9.48] 9.74] 9.99] 4.8 
4-9 | 7-49] 7-74] 7 99] 8.24] 8.49 8.74] 9.00] 9.25] 9.50) 9-76/10.01| 4.9 

| 
BO) | 7.5%) 7.70! S-of| &.26) 8.51: 8.76) 9.02] 9.27; 9.52) 9.78|10.03] ‘5.0 
5-f | 7-53] 7-79) 8.03] 8.28) 8.53. 8.70] 9.05] 9.29] 9.54| 9-80|T0.05] 5.1 
5.2 | 7-55| 7.80] 8.05] 8.30] 8.55 8.81] 9.06] 9.31] 9.56] g.82/10.07] 5.2 
5-3 | 7-57| 7 82|_8.07| 3.32] 8.57 8.83) 9 08] 9.33) 9.58) 9-84]10.09] 5.3 
5-4 | 7-59] 7-84] 8.co] 8.34] 8.60 8.85) g.10} 9.36] 9.61] g.86}/10.11] 5.4 
Basel Onl 7.60) 8.11) 8.36 8.62 8.87, 9.12] 9.38] 9.63) 9.88)10.13] 5.5 
5-6 | 7.63] 7.88] 8.13] 8.39] 8.64 8.89 9.15] 9.40] 9.65] 9.90]/10.15] 5.6 
5.7 | 7-65] 7-90] 8.15] 8.41] 8.66 8.91] 9.17] 9.42] 9.67] 9.92]/10.17] 5.7 
5-8 | 7-67] 7-92] 8.17} 8.43] 8.68 8 94] 9.19] 9.44] 9.69] 9.94|10.19] 5.8 
5-9 | 7-60] 7.94] 8.20] 8.45] 8.70 8.96] g.21| 9 46) 9.71] 9.96/10.22] 5.9 
6.0 || 7-72).7-90 8.22| 8.471 8.72 8 98! 9.231 9-48] 9.73! 9:98|10.24] 6.0 


Correction for Tenths of Lactometer Readings. 


Difference. 

025 26 

a +03 +03 
~2 05 205 
13 08 208 
74 -10 -10 
5 +13 +13 
.6 015 Bais: 
27 18 .18 
8 +20 -2t 
9 223 23 


CALCULATION OF SP. GR, OF MILK SOLIDS. 
(FLEISCHMANN.) 
z 
rods — 100 
Ss 


Sp. gr. of milk solids = S = 
Pi iase 


where s=sp. gr. of milk, ¢ = solids of milk. In pure 
whole milk S varies but little, viz., between 1.25 and 1.34. 
When S comes above 1.34, the milk is suspicious ; if above 
1.40, it has been skimmed (see page 313). 
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GOVERNMENT STANDARDS OF PURITY FOR MILK 
AND ITS PRODUCTS.* 


A.—Milks. 


1. Milk is the fresh, clean, lacteal secretion obtained by the 
complete milking of one or more healthy cows, properly fed and 
kept, excluding that obtained within fifteen days before and 
ten days after calving, and contains not less than eight and 
one-half (8.5) per cent of solids not fat, and not less than three 
and one-quarter (3.25) per cent of milk-fat. 

2. Blended milk is milk modified in its composition so as to 
have a definite and stated percentage of one or more of its con- 
stituents. | 

3. Skim milk is milk from which a part or all of the cream has 
been removed, and contains not less than nine and one-quarter 
(9.25) per cent of milk solids. 7 

4. Pasteurized milk is milk that has been heated below boiling, 
but sufficiently to kill most of the active organisms present, and 
immediately cooled to 50° Fahr. or lower. 

5. Sterilized milk is milk that has been heated at the tempera- 
ture of boiling water or higher for a length of time sufficient to 
kill all organisms present. 

6. Condensed milk, evaporated milk, is milk from which a 
considerable portion of water has been evaporated, and contains 
not less than twenty-eight (28) per cent of milk solids, of which 
not less than twenty-seven and five-tenths (27.5) per cent is 
milk-fat. 

7. Sweetened condensed milk is milk from which a considerable 
portion of water has been evaporated and to which sugar (sucrose) 
has been added, and contains not less than twenty-eight (28) 
per cent of milk solids, of which not less than twenty-seven and 
five-tenths (27.5) per cent is milk-fat. 

8. Condensed skim milk is skim milk from which a considerable 
portion of water has been evaporated. 

9. Buttermilk is the product that remains when butter is re- 
moved from milk or cream in the process of churning. | 


— 


* Proclaimed by the Secretary of Agriculture, June 26. 1906. (Cire. 
No. 10, Office of the Secretary, U. S. Dept. of Agriculture.) 
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10. Goat’s milk, ewe’s milk, et cetera, are the fresh, clean, 
lacteal secretions, free from colostrum, obtained by the complete 
milking of healthy animals other than cows, properly fed and 
kept, and conform in name to the species of animal from which 
they are obtained. 


B.—Cream. 


1. Cream is that portion of milk rich in milk-fat, which rises 
_ to the surface of milk on standing, or is separated from it by 
centrifugal force, is fresh and clean, and contains not less than 
eighteen (18) per cent of milk-fat. 

2. Evaporated cream, clotted cream, is cream from which a con- 
siderable portion of water has been evaporated. 


C.—Milk-Fat or Butter-Fat. 
1. Milk-fat, butter-fat, is the fat of milk and has a Reichert- 
Meiss! number not less than twenty-four (24) and a specific 


¢ A407 GC. 
gravity not less than 0.905 (3 e): 


D.— Butter. 


1. Butter is the clean, non-rancid product made by gathering 
in any manner the fat of fresh or ripened milk or cream into a 
mass, which also contains a small portion of the other milk con- 
stituents, with or without salt, and contains not less than eighty- 
two and five-tenths (82.5) per cent of milk-fat. By acts of 
Congress approved August 2, 1886, and May 9, 1902, butter 
may also contain added coloring-matter. 

2. Renovated butter, process butter, is the product made by 
melting butter and reworking, without the addition or use of 
chemicals or any substances except milk, cream, or salt, and 
contains not more than sixteen (16) per cent of water and at 
least eighty-two and five-tenths (82.5) per cent of milk-fat. 


E.— Cheese. 


1. Cheese is the sound, solid, and ripened product made from 
milk or cream by coagulating the casein thereof with rennet or 
lactic acid, with or without the addition of ripening ferments 
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and seasoning, and contains, in the water-free substance, not 
less than fifty (50) per cent of milk-fat. By act of Congress, 
approved June 6, 1896, cheese may also contain added coloring- 
matter. 

2. Skim milk cheese is the sound, solid, and ripened product 
made from skim milk by coagulating the casein thereof with 
rennet or lactic acid, with or without the addition of ripening 
ferments and seasoning. 

3. Goat’s milk cheese, ewe’s milk cheese, et cetera, are the sound 
ripened products made from the milks of the animals specified 
by coagulating the casein thereof with rennet or lactic acid, 
with or without the addition of ripening ferments and season- 
ing. 

F.—Ice Creams. 

1. Ice cream is a frozen product made from cream and sugar, 
with or without a natural flavoring, and contains not less than 
fourteen (14) per cent of milk-fat. 

2. Fruit ice cream is a frozen product made from cream, 
sugar, and sound, clean, mature fruits, and contains not less than 
twelve (12) per cent of milk-fat. 

3. Nut ice cream is a frozen product made from cream, sugar, 
and sound, non-rancid nuts, and contains not less than twelve (12) 
per cent of milk-fat. 


G.—Miscellaneous Milk Products. 


1. Whey is the product remaining after the removal of fat and 
casein from milk in the process of cheese-making. 

2. Kumiss is the product made by the alcoholic fermentation 
of mare’s or cow’s milk. 
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ADULTERATION OF MILK. 


The legal standards adopted in the different States of the 
Union determine the limits for fat or solids, below which 
the milk offered for sale must not fall. Where no control 
sample can be taken of a suspected sample of milk, calcula- 
tions of the extent of the adulteration practised are made 
on basis of the legal standard in each State. Whenever 
possible, a control sample should be secured on the prem- 
ises of the suspected party, and subjected to analysis. If 
the control sample contains appreciably less fat or solids 
not fat than did the suspected sample, the latter was 
skimmed or watered, or both skimmed and watered.* 

SKIMMING.—I. If a sample is skimmed, the following for- 
mula will give the number of pounds of fat abstracted from 
100 lbs. of milk: 


Fat abstracted = x = legal standard for fat— f,. (I) 


f being the per cent of fat in the suspected sample. 

In this and following formulas the percentages found in 
the control samples, if such are at hand, are always to be 
substituted for the legal standards. 

Il. The following formula will give the per ceat of fat 
abstracted, calculated on the total quantity of fat originally 
feund in the milk: 

J 100 


x = IO0O — leg. stand. for fat’ or (au <1) epee (II) 


WATERING.—I. If a sample is watered, the calculations 
are most conveniently based on the percentage of solids 
not fat in the milk: 


Per cent extraneous water in milk 


5s X 100 
leg. stand. for solids not fat’ 


= 6 = 100/ = (IIT) 
s being ine per cent of solids not fat in the suspected 
- sample. 
Lxample.—A sample contains 8.5 per cent of solids not 
fat ; if the legal standard for solids not fat be 9 per cent, 
8.5 K 100 


9 
water in the suspected sample of milk. 


100 = 5.6, will give the per cent of extraneous 


* See Farrington-Woll, Testing Milk and its Products, 16th Ed., pp, 
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100 — pease oo = 5.6, will give the per cent of extraneous 


9 
water in the suspected sample of milk. 


II. Watering of milk may also be expressed in per cent 
of water added to the original milk, by formula IV: 


Per cent water added to original milk 


Ly 9 ATES X leg. stand. for solids not fat a ene Santa 
JS 
vA 

In the example given above, = - E 
of water was added to the original milk. 

WATERING AND SKIMMING.—If a sample has been both 
watered and skimmed, the extent of watering is ascertained 
by means of formula III ; and the fat abstracted found ac- 
cording to the following formula : 


— 100 = 5.9 per cent 


Per cent fat abstracted 


leg. stand. for solids not fat 
S 


xf. (V) 


Example.—A sample of milk contains 2.4 per cent of fat 
and 8.1 per cent solids not fat; then 


= « =leg.stand.for fat — 


: ‘ 8.1 X 1060 
extraneous water in milk = 100 — —— = 50 per cenm 
Ge 
fat abstracted = 35— 2 = pe -33 per cent. 


100 Ibs. of the milk contained 10 lbs. of extraneous water 
and .33 lb. of fat had been skimmed from it; 


RANGES OF THE VARIATIONS IN THE COM- 
; POSITION OF HERD MILK. (Freiscumann.) 
The specific gravity (expressed in degrees) may go above 
or below the yearly average by more than Io per cent. 

The per cent of fat may go above or below the yearly 
average by more than 30 per cent. 

The per cent of total solids may go above or below the 
yearly average by more than fq per cent. 

The per cent of solids not fat may go above or below the 
yearly avera@e by more than Io per cent. 


MILK. 269 


‘TABLE FOR CONVERTING QUARTS OF MILK 
INTO POUNDS. 


Ots. Lbs. Ots. Lbs. ats. Lbs. Ots. Lbs. 
I 2.15 29 62.3 57 122.4 5 182.5 
2 4-3 30 64.4 53 124.5 26 184.6 
3 6.4 31 66.5 59 126.6 87 186.8 
4 8.6 32 68.7 60 128.8 88 188 9 
5 10.7 33 70.8 61 130.9 80 19t.o 
6 12.9 34 73-0 62 133.1 go 193.2 
7 15.0 35 75+1 63 135-2 gi 195-3 
8 17-2 36 773 64 137-4 92 197-5 
9 19.3 37 79-4 65 139-5 93 ' 199.6 
be) 21.5 38 81.6 66 T4l.7 « o4 S| “20r.8 
II 23.6 39 83.7 67 143.8 95 203.9 
12 25.8 40 85.9 68 146.0 96 206.1 
13 27.9 41 88.0 69 148.1 97 208.2 
14 30.1 42 90.2 70 150.3 98 210.4 
15 32.2 43 92-3 71 152.4 99 212.5 
16 34-3 44 04-5 72 154-6 100 204.7 
17 30.5 45 96.6 73 156.7 200 429.3 
18 38.6 40 08.7 74 158.8 300 644.0 
19 40.8 47 100.9 75 161.0 400 858.6 
20 42.9 48 103.0 76 163.1 500 1073.3 
21 45-1 49 105.2 a 165.3 600 7288 o 
22 47.2 50 107.3 78 167.4 700 1502.6 
23 49-4 51 109.5 79 169.6 800 : 1717.3 
24 51.5 52 111.6 80 Tes 7 goc 1931.9 
25 53-7 53 113.8 8 173-9 1000 2146.6 
26 Sisate. 54 115.9 82 176.0 
27 58.0 55 118.1 83 178.2 
28 60.1 56 120.2 84 180.3 


TABLE FOR CONVERTING POUNDS OF MILK 
INTO QUARTS. 


_Lbs, | QOts. Lbs. | QOts. || Lbs. Qts. Lbs. Ots. 
1 +47 29 Ta5 57 26.6 85 39.6 
2 -93 30 14.0 58 27.0 86 40.1 
3 1.40 3t 14.4 59 27-5 87 40.5 
4 1.86 32 14.9 60 28.0 88 41.0 
5 2.33 33 15-4 61 28.4 89 41.5 
6 2.80 34 15.8 62 28.9 90 41.9 
7 3-26 35 16.3 63 29.4 gi 42 4 
8 salaie/a} 36 16.8 64 29.8 92 42.9 
9 4.19 37 17.2 65 30-3 93 43-3 
10 4.66 38 17.7 66 30.8 04 43.8 
11 5 ei 30 18.2 67 31-2 95 44-3 
12 5.59 40 18.6 68 31.7 96 44.7 
13 6.06 41 19.1 69 32.2 07 45-2 
14 6.52 42 19.6 7o 32.6 98 45-7 
15 6.99 43 | 20.0 71 33.1 99 46.1 
16 7.46 44 20.5 72 32/6 100 40.6 
17 7.92 45 21.0 73 34.0 200 3.2 
18 8.39 40 21.4 74 34-5 300 139.8 
19 8.85 47 21.0 75 S550 400 186.4 
20 9.32 48 22 4 76 35-4 500 233.0 
21 9-79 49 22.8 vis 35-9 600 279.6 
22 10.3 50 23:53 78 30.3 700 326.2 
23 10.7 SI 23.8 79 36.8 800 372.8 
24 ED.2 52 24.2 80 37/3 goo 410.4 
25 T1.7 53 24.7 8 ae 1000 466.0 
26 12.1 54 25-2 82 38.2 
27 12.6 55 25.6 83 38.7 
28 ite at 56 26.1 | 84 39.1 
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MILK PRICES BY MEASURES. 
(N. Y. Farmer.) 


| Cents per Cents per 


Cents per Cents per || Cents per Cents per 
Quart. Cae 100 Pounds. Quart. «. ee. 100 Pounds. 
1.100! 44 Sie roe CHT hs 05 I10.465 
Tr. 125 45 52aR 25 2.400 06 ITT/628 
TC 46 53-488 2.425 07 LEet yor 
1.175 47 54.6051 2.450 08 113-058 
I.200 48 55.813 2A 5 909 II5.116 
T2215) 49 56.076 2.500 Ioo 116.2790 
1.250 50 Soo Loon 2525 IOI I17.442 
T2755 51 59.302 BA SiGO 102 118.605 
I.300 52 60.465 2 575 103 I19.767 
Tas 25 53 61.627 2.600 I04 120.930 
meso 54 62.790 2.625 105 122.003 
Tinseys 55 634053 2.650 106 123.256 
I.400 56 65.116 2075 107 124.419 
1.425 57 66.2790 2.700 108 125.581 
I.450 58 67.441 2.725 109 126.744 
T4975 590 68.604 2.49/50 IIo 127.907 
I.500 60 60.767 DiS reads 129.070 
1.525 61 70.030 2.800 I12 130.233 
Hea bse: 62 72 aOO3 2.825 PIs 131.305 
1.575 63 93.255 2.850 LI4 0 132.550 
1.600) 64 74.418 2.075 Tes lenlein yfeZile 
T .62)5 65 as SOT 2.900 116 134.884 
1.650 66 70.744 2025 ig 67) 136.047 
TD nOis 67 OOF 2.950 118 137.2009 
L700 68 790.060 2.075 II9Q 138.372 
Te 25 60 80. 232 3.000 120 1390-535 
Lia750 70 81.305 2.025 Ten 140.608 
TFS 71 82.558 3.050 122 141.861 
1.800 72 O32 720 2.075 123 143.023 
LLOi25 73 84.883 Boo I24 144.186 
1.850 74 86.046 25025 T25 145.3490 
Deio7s 75 87.200 3.150 126 140.512 
I.goo 76 S85 37:2 25 095 27 147.675 
Toes 77 80.535 3.200 128 148.837 
I.950 78 90.607 S225 120 I50.000 
T0'7)5 79 91.860 21250 130 tS L. cos 
2.000 80 03-023 S275 131 152.326 
2.025 81 94.186 3.300 ie 153-480 
2.050 82 95-349 3.325 139 154.051 
2.075 83 06.511 3.350 134 155.814 
2.100 84 97-674 S-385 135 156.077 
Dea 25 85 98.837 3.400 136 158.149 
2.150 86 100.000 8. A265 A a7) T59.303 
21.75 87 IOT.163 3-450 138 160.465 
2.200 88 RO21325 3-475 1390 161.628 
2.225 80 103.488 3.500 140 I@.701 
2.250 90 104.651 3.525 I4I 163.954 
2.275 on 105.814 3-550 142 TOS, pale 
2.300 02 106.0977 Bg 75 143 166.2790 
2). 325 03 108.130 3.600 144 167.442 
2.350 04 I0Q. 302 2.025 I45 168.605 
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MILK PRICES BY MEASURES.— Continued. 


Cents per Cents per 


Cents per Cents per Cents per % Cents per 
Quart. Ag i too Pounds. Quart. ae roo Pounds. 
3.650 146 169.768 3-975 1590 184.884 
3.675 147 I7O..931 4.000 160 186.047 
3-700 148 172.003 4.025 161 187.210 
2.4725 T4090 Tain 25.0 4.050 162 188.373 
3-750 150 174.419 4.075 163 189.535 
Ba TES I51I E75. 502 4.100 164 190.698 
3.500 Tes 176.745 4.125 165 rot. 86 
3.025 153 177.907 4.150 166 193.024 
3.850 154 179.070 4.175 167 194.187 
3.875 Tay 5 180. 233 4.200 168 195-349 
3-900 156 181.306 4.225 1690 196.512 
3-925 157 182.559 4.250 I70 197.675 
3-950 158 LOS poe Ae aos 171 198.838 


RELATIVE VALUE OF MILK AND CREAM OF 
DIFFERENT FAT CONTENTS. 


(FRASER ) 


The table gives the relative value per quart and number of quarts in 
a dollar’s worth of milk or cream of different fat contents, calculated 
according to the food value of 3-per-cent. milk at 5 cents per quart. 


7 Price per No. of Price per No. of 

ae ae : Quart, Quarts a oe Quart, Quarts 
; Certs. a Dollar. 5 Cents. a Dollar. 
Quik rats) ys | 17 T5y.15 6.4 
I Bs 28.6 18 TO: 3 (oye 
2 42 239 19 I7.0 5.9 
3 ESC) 20.0 20 bey eRe f Epene, 
4 avy 7.5 2I 18.4 54, 
5 6.5 Ger! 22 19.2 Bae 
6 a3 T3540 3 20.0 Sn 
” 8.0 12).\5 24 20.7 4.8 
8 8.7 TES 25 2a Aga 
9 9.5 10.5 26 22.2 a 
Io TOn 2 9.8 27 23.0 Ants 
II TO 9.0 28 2307 ft 
12 BE 8.5 20 24.5 Aut 
3 T2u'5 8.0 30 25.2 4.0 
14 13:2 7.6 31 26.0 3.8 
75 I4.0 ae 32 267 a7 
16 TAS 7 G23 x 
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AMOUNTS OF MILK, CREAM, OR SKIM MILK TO BE 
USED IN MODIFYING MILK. (Pearson.) 


The amounts of cream or skim milk that are to be used in 
modifying normal milk may be calculated by use of the follow- 
ing simple method: 

Draw a square and write at the two left-hand corners the 
percentages of fat in the milk and the cream or skim milk that 
are to be mixed. In the centre place the percentage required. 
The differences between the latter figures and those at the left- 
hand corners are then placed at the two corners with which they 
stand in line. The two right-hand figures will represent the 
proportions of milk and cream or skim milk that should be 
weighed out in nmiaking the modified milk. 


A B-Cor (oR) 


Oe Nee aa, 


Example.—How much 5 per cent milk must be added to milk 
containing 3.5 per cent fat in order to raise its fat content to 4 
per cent? In this case A=3.5, B=4, and C=5 (see above); 


then B—C=1.0 and A—B=.5. ae I0O= 66.7 and “2x 100= 


3-33. To make, say, 1000 lbs. of 4 per cent milk 667 lbs. of 3.5 
per cent and 333 lbs. of 5 per cent milk must therefore be taken. 

This method of calculation may be used to advantage in 
modifying or standardizing milk or cream, with either cream, 
new milk, or skim milk, whether a product of a higher or lower 
fat content is wanted than that at hand. 


MILK. ae i | 


STANDARDIZATION OF MILK. 
(ERF.) 


QUANTITY OF SKIM MILK TO BE ADDED TO, OR SUBTRACTED FROM, 100 
PounpDs oF MILK TO MAKE MILK OF A DESIRED PER CENT. OF Fat. 


Desired Per Cent. of Fat. 


a | | |__| 


(3. |— 7.693|—14.285/—20.000/— 25.00 |— 29.412/— 33 333/— 36.842|— 40.000 
3.1/— 4 616/—11.428|—17.333}— 22.50 |— 27.059|— 31.111]/— 34.737|— 38.000 

vj + 3-2/— 1.539/— 8 571|—14.666|— 20.00 |— 24 706; —28 888|— 32.632|— 36.000 
€ | 3.3)+ 1.539/— 5.714);—12.000|—17.50 | —22.353)— 26.666] — 30.527|— 34.000 
a 34)/+ 4.616/— 2.857|— 9.333/—15 00 |— 20.000|/— 24.444|— 28.422|— 32.000 
3.5|\+ 7.693|— 0.000|— 6.666;— 12.50 |—17.647|— 22.222|— 26.317|— 30.000 

& | 3 6/4+10.760/+ 2.857/— 4.000|— 10.00 |— 15.294/— 20 000]— 24.212|— 28.000 
w | 3 7|/+13837/+ 5.714/— 1.333)— 7.50 |—12.941/— 17 777|— 22.107|— 26.000 
mS | 3.8/+16.914/+ 8.571/+ 1.333/— 5.00 |— 10.588|— 15.555|— 20.000|— 24.000 
= | 3.9/+19.991/+11.428'+ 4.000|— 2.50 |— 8.235)— 13.333]— 17.897|— 22.000 
§ 4 4.0)+ 23.068)+ 14.285|+ 6.666/— 0.00 |— 5.882|—11.111|— 15.792/— 20.000 
» | 4.1)4+26.145)4+17.142,\4+ 9.333)+ 2.50 |— 2.429\— 8.888]— 13.687;— 18.000 
3 4 2)+ 29.222}+ 19.999|+ 12.000}-+ 5.00 |— 0.076'— 6.666)— 11.582]— 16.000 
. | 4 3/+ 32.299) + 22.856 + 14.666/+ 7.50 |+ 0.076\— 4.444)— 9.477/— 14.000 
= | 4.4/+35.376/4 25. 713|+-17.333/+10.00 |+ 2.429\— 2.222|— 7.372|— 12.000 
3b |4 5)+ 38.453]+ 28.57 |+ 20.000)+12.50 |+ 5.882;— 0.000)— 5.267/— 10.000 
~ | 4.6|+ 41.530) + 31.427 + 22.666/+ 15.00 |+ 8.2354+ 2.222/— 3.162/— 8.000 
© | 47/+ 44 607/+ 34.284 + 25.333/+ 17.50 |+ 10.588 + 4.444/— 1.057/— 6.000 
PY | 4.8/4. 47.684] + 37.141/+ 28.000|+ 20.00 |+12.941/+ 6 666/+ 1.057/— 4.000 
4.9|+ 50.761|+ 39.998 + 30.666/+ 22 50 |+17.647 + 8 888/+ 3.162/— 2.000 
(5.0) +-53.838] +42.855 +33.333/+25.00 |+ 20.000 +11 111/+ 5.267|— 0.000 


To find the pounds of skim milk to be added or somes! trace the 
vertical column of the desired per cent of fat to where the horizontal 
column representing the per cent. of fat in the milk on hand intersects; 
the result will be the number of pounds of skim milk to be added or 
removed to too lbs. cf milk, as indicated by a plus or minus sign 


before the figure (see Il. Bull. No. 75). 
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RULES AND REGULATIONS 


to be observed in the care of cows and the handling of milk shipped 
to the City of New York. (Dept. of Health,, City of New York.) 


The Cows.—1. The cows must be kept clean. 

2. Manure must not be permitted to collect upon the tail, 
sides, udder, and belly of any milch-cows. 

Stables.—1. Cow stables must be well lighted and ventilated. 

2. Floors must be tight and well drained. 

3. Manure must be removed from the stalls and gutters before 
the morning milking and also before the afternoon milking, 
where the cows remain in the stables all day. 

4. Walls and ceilings must be kept clean. 

5. The ceiling must be so constructed that dust and dirt 
therefrom shall not readily fall to the floor or into the milk. 

6. Stables must be whitewashed at least once a year. 

The Water-supply.—1. The water-supply used in the barn 
and for washing milk utensils must be free from contamination. 

The Milk House.—1. A milk house must be provided which 
is separated from the stable and the dwelling-house. 

2. It must be kept clean and must not be used for any purpose 
except the handling of milk. 

The Milkers.—1. No person having any communicable dis- 
ease, or one caring for persons having such disease, must be 
allowed to handle the milk or milk utensils. 

The Ulensils:—1. All milk-utensils, including pails, cans, 
strainers, and dippers, must be kept thoroughly clean and must 
be washed and scalded after each using. 

The Milk.—1. Milk from diseased cows must not be shipped. 

2. The milk must not be in any way adulterated. 

3. The straining of milk must be done in the milk house only. _ 

4. All milk must be cooled to a temperature not above 55 deg. F. 
within two hours after being drawn, and kept thereafter below 
that temperature, and must be cooled to 50 deg. or less if not 
delivered at the creamery twice daily. 

5. The use of any preservative or coloring matter is an adul- 
teration, and its use by a producer or shipper will be a sufficient 
cause for the exclusion of his milk from the City of New York. 


CREAM. 


it) CREAM, 


PERCENTAGE COMPOSITION OF CREAM. (Konic.) 


eter.< 
estate oe Hole state els oe 4: 
ANSTO Ge OR ee ee 


F 
Casein, Albumen, 


Specific gravity, 1.100.. 


Mean of 47 


Analyses. 


67.61 
23.80 
Ano 
3-92 
-53 


I00.00 


Minimum. 


43. 
ES 


ye 


Maximum, 


PERCENTAGE COMPOSITION OF DAIRY 


PRODUCTS,  (Ké6nic.) 
a By : =< Ss Si 
SP Res: 3 ; Bin One ae Specific 
Sa Dene = eres ll reas a Gravity. 
ean | ak Mate ey eae | ae 
Skim - milk, grav- 
ity creaming ...| 56 | 90.43 BOT a Ba2O! » ean -70 1.0357 
Centrifugal skim- ; 
+0)) 0 EE Ce 7 go. 60 Herll Bsireis 5-29 -74 I .0350 
Buttermilk. sss: x... ByOonu2|) tlagl 4.03, |" ho, -72 1.0348 
Whe yet orate. |), 46 93.38 Uy 86 4-79 (Gig 1.0272 
Preserved milk... Ae ieOpAO7l A320) 3594) I) aaaa 74 1.0313 
Condensed milk, 
(no sugar added)| 36 | 58.99| 12.42] 11.92 |14.49 | 2.18 
Condensed milk, 
(sugar added)...| 64 | 25.61] 10.35] 11.79 |50.06*|] 2.19 
Scherff’s condens- 
eauaiiliet. . <... 5 72.87| 6.62] 8.20 |10.63 | 1.68 |Lactic Alco- 
Koumiss (from acid. hol. 
mares’ milk) 43 go.44| 1.46] 2.24 Te 77, 42 -Ql Tage 
Koumiss (from 
cows’ milk). .. Ir | 89.20] 1.83] 2.66 | 4.09 -43 igs Dong 
Kephir..... 22 Q1-21| 1.44] 3-49 2.41 -68 | 1.02 -75 


* 13.84 per cent milk-sugar, 36.22 per cent cane-sugar, 
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YIELD OF CREAM FROM MILK OF DIFFERENT 
RICHNESS. 


Per Cent of Fat in Cream. 


—S 


60 


Fat in 
Milk, 12 
Per Cent. 


TES Herm wn 2O) al 25s as O AS | SO unos 


a 


Number of Pounds of Cream from 1ooo lbs. of Milk. 


244} 105 Pee eae £16!) 97) 86") 93) 65] yaaa eee 


20 48 
Yaa 253) 201 | 168! 151) 120] roo |  8o 75| 67) Go cn saunese 
a2 261 |208 | 173 |-150)| 124 | To4 |\.02 78): 960) 62.5 0m ame 
B03 268 | 215 |179| 162 | 129] 107] O85 $0) 70 (64 SS Salss 
Ba er w2on | TOA TOO L338} rr] oy 83] 74 (660 IsGomlNs 5 
Ba 286 | 228] 190] 171 | 137 | 114 | 100 85] 76] 68 | 62 | 57 
30 204) 235) LOOll| 17 On| Dan jenn a ros 88) 78) You Oa) lese 
BE 303 | 242] 201 | 181} 145 | 120] 106 Qo} ‘Sol 725 G6N\soe 
Bhats: 311 | 248 | 207 | 186] 149] 124] 109 03) 82) 17-4 alge ee 
BAO) SLO P25 5 e222) |) ror | rss) Tey|| cme 05| 85] 76 |-69 | 63 
4.0 328 | 262 | 218] 196] 157|}130|115| 08) 87] 78 | 7r | 65 
Ani 336] 268 | 223] 201 | 161 | 13 117} roo] 8o} 80 | 73 | 67 
4.2 345 | 275 | 2290] 206| 165 |137| 120] 103} o1z| 82 | 75 | 68 
4.3 353 | 282 | 235| 211 | 169] 140/123] 105| 94] 84 | 77 | 70 
4-4 361 | 280 | 240] 216] 173] 144| 126] 108] 96] 86 | 78 | 72 
4.5 370 | 205 | 246 | 221 |177 | 1447 | 1290 | r10| 98) 88 |} 80 | 73 
4.6 378 | 302 | 251 | 226| 181 | r50 |] 132 { 113] 100] 90 | 82))) 75 
4.7 387 | 300] 257 | 231 | 185 | 154|135 | 115| 102] 92° | 84 ag 
4.8 395 | 315 | 203] 236] 189] 157 | 138} 118] 105] 04 | 86 | 78 
4.9 403 | 322 | 268] 241 | 193 | 161 | r40 | 120] 107] 96 | 87 | 80 
5.0 412] 329] 274] 246] 197] 164] 143 | 123] 100] 908 | 89 | 82 
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LIST OF HAND AND POWER CREAM-SEPARATORS 


ON THE AMERICAN MARKET, 1907. 


Naas Capacity | Retail Manufacturer 
. per Hour. Price. or Agency. 
A. Hanp or DaIrRyY SEPARA- 
TORS. 
1. De Laval ‘‘Baby” or ‘‘Dairy’”’ 
Cream-separators. lbs. 
Iron- stool “Humming- 
Vey ic(6 ect Eres eee 300 | $70 | 
Baby No. 1, Iron-stool. .. 500 100 
‘* No. 2, Iron-stool. 700 125 | The De Laval Sep- 
2 SNoe2, Solid: frame. . 700 125 arator Connie 
‘* No. 3, solid frame. . 1200 200. ||| Cite 
Tron-stool’” Daisy ’”..iv. .1 400 Sonat 
Dairy Steam Turbine.... I200 225 | 
2. U. S. Cream-separators. 
Improved U.S.Separators, | Vermont Farm 
INOS Gh SAGs On Be ma see 175-700 | 40-100 Machine Co., Bel- 
Dairy Turbine, No. 5.... 500 150 || lows Falls, Vt. 
3. The Empire Cream-separa- 
tors. 
Nos. 0, 1A, 1B, 2A, 4B...| 175-825 ee Se ae 
_— yi 
Empire No. 4B Turbine. .| 775-825 150 Bioontielaa. i 
4. Sharples Farm Cream-sepa- 
rators. 
The Sharples Sep- 
Pewee ee Ee < 175-900 | 40-1 as arator Co., West 
Lacey Bed md a Chester, Pa. 
5. The Eclipse Cream-separator 
Noss 15° ( styles)>....-. 200-650]: 55-1 a The ee 
Nos. 1-3 (new style). ....| | 300-900] 60-100 Works) Bae 
6. The Omega Separators... 
The Omega Sepa- 
Nos. 1-4 (4 styles)...... 325-700 |) 75-125 rator Co., Lan- 
f sing, Mich. 
4. American Cream-separators. 
se Me « Am. Separator Co., 
Nos. 0-3 (4 styles)...... 200-600 | 55-150 { BainbadeenNeeus 
8. Davis Cream-separators. 
Davis Cream Sep- 
B1StyleStacilans Gleam eons 350-700 | 75-125 arator ee Chi- 
cago, Ill. 
9. ‘‘ Perfect’? Separators. 
Melchior, Arm- 
INOSe andl Geers re ee ese. «| 880-1100 | 165-200 ena: & Dessau, 
Agts., New York. 
10. Reid's Hand Separators. 
: A. H. Reid, Phila- 
4styles, Daisy Nos. 1-4...]| 150-500 55-100 {| deipaee Ba. 
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HAND AND POWER CREAM-SEPARATORS 


(Continued). 
Capacity Retail Manufacturer 
Name. per Hour.| -Price. or Agency. 
HAND OR DarIRyY SEPARATORS 
(Continued). 
11. The Iowa Dairy Separators. lbs. 
(|lowa Dairy Sepa- 
# styles, Nos. 1-7... .-... 250-1500 bars rator Co., Water- 
| loo, Ta. 
12. National Cream-separators. 
National Dairy 
Nos. ro-16 (4 styles). ...] 250-650 60-100 Machine Cox 
Goshen, Ind. 
13. Peerless Cream-separators. . 
Waterloo Cream- 
BisEviesrGONOS 2)... a2- 450-800 85-125 separator Co., 
Waterloo, Iowa. 
14. “Simplex” Link-blade Sep- 
arators. 
Nos. 0, 1, 2, and 23 Hand.| 350-1200} 75-200 ge a ee pts Fs 
Nol 2e7Uurbine. 4, 6 ss<<! 1200 225 | y See oe 
15. ‘'Fenix’’ Cream-separators. 
Nos. o-s, style D. .... ..|' 300-1500] 55-220 Creamery Supply 
Nos. 0-4, style K........ 85-350 | 15-55 eg re Clinton 
16. The Cleveland Separators. . 
({The Cleveland 
Nos. 1-3 (3 styles)...... 500-700 80-110 }| Cream Sep. Co., 
l| Cleveland, Ohio. 


17. The Justrite Cream-separa- 


tors. 


INS Seem sen OL sete 6 oe ss 275-625 7O-125 f Ohio it Co., 


18. Bluebell Cream H arvesters. 
Datirymaid Cr. Harvesters. 


Woks ae Harv. 
Both, Nos. 1-4 (4 styles).| 300-750 | 70 Co. of America, 
Chicago, Ill. 
19. Improved Iowa Dairy Sepa- 
rator. 
Ia. Dairy Separa- 
Noss 1-4) (a-styles)s. s14.. 300-700 | 70-125 tor Co., Minne- 


/ ; : apolis, Minn. 
20. Wisconsin Dairy Cream- 


separator. 
Nos. 2-5 (4 styles). ..... 250-700 | 85-130 { pk ae La 
21. Hawthorne Dairy Cream- : 
Separators. 
Most 42, ands. ics. 2 250-550 | 36-51.50| (Montgomery, 
ittle Marvels: .2...0). 52 175-200 24.85 | Weird ceo 
Golden Harvest, Nos. 4-7 |- 350-650 | 45-55.50 Chicago, Ill. 


22. Melotte Cream-separators. 
Best yles: (INOS. 1-6). -* = = c - 400-1300] go-18o0 [ 
4 styles (Nos. A, B, C, and 
IBD 5 Se ee eee te 280-600 | 65-05 


R. A. Lister & Co., 
Ltd., Montreal, 
Canada. 


nF 
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HAND AND POWER CREAM-SEPARATORS 


(Continued). 
Nae Capacity | Retail Manufacturer. 
‘ per Hour.| Price. or Agency. 
B. POWER SEPARATORS. 
1. Alpha Separators. lbs. 
Alpha No. 1, Belt Power... 3500 $500 \ 
Ri No. 2, 5000 750 
os No. 1 Steam Turb_ poe 525 | The De Laval Sep- 
‘* Acmz2, Belt Power. 2000 350 on Co., N.Y. 
ty a Steam duno 2000 375 a 
Standard, Belt Power. .. .|1100—1300 250 | 
Steam Turbine.| 1100-1300 275! 
2. Tubular Cream-separators. 
Tubular Steam, 7 styles, | 
INOS WISN PEO wpOMmeOr a2 The Sharpless Sep- 
ANG AOU ls ae eee 500-4300 | 100-360} | arator Co., West 
Tubular Belt, 3 styles, | Chester, Pa. 
Nos. 25, 33, and 41. ....|2600—4300| 290-360 


3. U. S. Cream-separators. 
Belt, Nos. 24.1, 0 (3 styles)|1200—3000| 300-500 {| Vermont Farm 


Steam Turbine, Nos. 24, Machine Co., Bel- 
ANGHOD SHAG ai. ie ciek I 200-3000] 325-525 pees: Falls, Vt. 
4. Phe: ‘Rae Steam Turbine ore thi: Reid, Phila- 
SEPGLALOTAL tise wie cle 500 auc Pa. 
5. Lhe Eclipse Separators. 

The L. S. Chap- 
Nos. 6-9 (4 styles).......| 800-3000 | 175-450 man Separator 
Works, Erie, Pa. 

6. ‘‘Simplex’’ Link-blade Sep- 

arators. 

Nos. 24, 3, and 4, Belt or D. H. Burrell & 
Turbine Pi DEST NE I 200-3500] 225—500 sie ye Falls, 

. ‘‘ Perfect’? Power Separators. 
DherGianites sei onctanes oie 5000 Ona Mei Arm- 
he Bavontescy. -oon se 3350 500 | strong & Dessau, 
MhenGloria.sses eo oe 2200 400 Agts., New York. 


FORMULAS FOR FINDING THE FAT CONTENT 
OF CREAM. 


Fleischmann’s formula: 


too( f — fi) 


Per cent fat in cream = 7,'= aw yor 


where R = per cent of cream obtained, f = per cent fat in 
milk, 7: = per cent fat in skim-milk; or | 


a= aye ee 


~ 
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where / = per cent of fatin butter, B = yield of butter from 
100 lbs. of milk, A =percentage churning. Under ordinary 
conditions of creaming these formulas may be simplified to 


Fe = 6-677 —\1.42,, and. f= '5.@2. 
Formula for finding the per cent cream to be separated when 
a certain fat content in the cream ts wanted (Fleischmann): 


oad 8 Meets Ae 
GENE aie 
J. fi, and f2 = per cent of fat in full milk, skim-milk, and 
cream, respectively. 
Formula for diluting cream to a desired fat content: 
rae ay a 


2 


c being the pounds of original cream of a fat content of fi, 
and /, the fat content wanted in the cream. 


Separator skim-milk to be added = x = — oC, 


HANDLING AND CARE OF CREAM SEPARATORS, 


By J. D. FreperrkseEn, Little Falls, N. Y., Manager Chr. Hansen’s 
Laboratory. 

In selecting a separator,local conditions, space at dis- 
posal, nearness to its manufacturer who can put it up, 
be held responsible, and quickly attend to repairs, etc., 
may be of importance, and the following points should be 
considered: ; 

Thorough Separation. — All manufacturers claim that 
their machines do perfect work, but they do not always 
come uptothe claims. Under norma! conditions the meas- 
ure for thoroughness of separation ts the contents of butter-fat 
in the skim-milk as ascertained by the Babcock test. The best 
modern separators skim practically absolutely clean, and 
there is now no excuse for anything but perfect skimming. 
With normal milk at the proper temperature run into the 
machine at the rate of the capacity claimed for it, 0 sepa- 
rator should leave more than 0.1% of butter-fat in the skim- 
milk, which is the smallest percentage that can be ascer- 
tained by the Babcock test with accuracy. 

The table below gives the grand averages for the per- 
centages of fat found in the trials of a number of the 
leading separators, conducted at the experiment stations 
of Delaware. Cornell (N. Y.). Vermont. Pennsvlvania. and 
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PER CENT FAT IN CENTRIFUGAL SKIM-MILK. 


Averages of Trials at 
American Experiment 
Stations. 
Style of Separator. 


Per cent 
Number Patina 


of Trials. Skim-milk. 


BUEtESVAGCuMUlAtOHas- sce ence nee eee eee aces II ~14 
Columbia) Cream Separatoreecs secs eee ce eles 19 .12 
Reid's Impr. Danish Separator....... Se Bary ey 3 a1 
Danish=Westonnj, (SN) S aSacke secs wats 3 .10 
De Laval Alpha No. 1 i Ble tei ctanortbeerets fale os Shae 2 .10 
ie Alpha Acme BST N Pratexcetale ais econ araiatatet 21 .09 
= Alliphasiurbinenew.e paca eecrece sean 51 .09 
i Alpha Baby No. 2 sata ual epee nee 112 708 
ie AliphtasBaby INOkG 6 (ies) Sone ctiscect 7 ~125 
By Horizontal Separaier sas Bien Bh hare 9 19 
Jumbo Separator. .. se slhvs Gia) aye bias seateiste 4 .2I 
Sharples Russian Separator. chateau tere oestct teats are acess 34 -24 
ye Imperial SO) PND cretet eterno anes tate . 30 -34 
UsSy Butter EatractonSepsiNOedit secs cele seas 5 -24 
Do. (as separator) ........ 2 «14 
U.S. Butter Extr. Seps NOs 2) is docns anacmetiens 8 -34 
Do: INO S53 lsinioeie srctstarcio sie are erent 10 21 
Wei SSeparatonuNorm, 22552 sc vars wineries setts 9 17 
Do. INTO Se 3 coi cei e a cities are raverotel eicceye terete 21 -10 
Do. INGUISHirod siete fosie.c seis Sentonasa selse 27 53} 
Victoria, 30 gal. Separator sidsistinia'ls stata nces cicttioyaler sega 25 .22 
Do. 7ogal. PO ices: wleraid aie thsraja AetorPatrcvene mies 12 -10 


With the constant improvement in machines it is not 
difficult to find separators which will do perfect work. 

Simplicity, durability and safety of coustruction are con- 
siderations of vital importance. The separator must be 
simple in construction so as to be easy to handle, to clean, 
and to oil. It must be durable, so that it will need but few 
repairs, and, first of all, it must be absolutely safe. Too 
many deplorable fatal accidents are already due to burst- 
ing separator bowls, and too much stress cannot be laid on 
the demand that the machine must by strongly built, of first- 
class material and workmanship, so that accidents are 
made impossible with reasonably careful handling. 

As the pressure on the circumference of the bowl increases 
with the square of the speed, it is evident that the modern 
high-speed separators are exposed to a tremendous strain 
—in fact the tensile strain in some of them is as high as 
20,000 to 30,000 Ibs. tothe squareinch. Fortunately, the im- 
provements in bearings and other features of construction 
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which have enabled manufacturers to increase the speed, 
have caused them at the same time to reduce the diameter 
of the bowl, which makes the modern machine much safer 
than the first crude and heavy separators. 

Power.—Considering its capacity, a well-built separator 
requires comparatively little power, whether coal or 
muscle. But as either is money, it is a matter of impor- 
tance that none be wasted. Many so-called hand separa- 
tors are altogether too heavy to run by hand, hence in 
selecting one see that it is easy to keep it running for 
several-hours. The tests made at the experiment stations 
by dynamometer, as well as by measuring the steam con- 
sumed, show that there is a great deal of steam wasted in 
acreamery above that actually required to drive the separa- 
tor; that ‘‘the turbines use steam extravagantly, but that 
the small engine of the creamery uses it still more extrava- 
gantly.’’ Due allowance must therefore be made for this 
waste in comparing results obtained by various methods 
of testing. The following table gives some of the results 
published by the stations: 


Horse-power per 1000 Ibs. Milk. 


Dela- New Ver- 


Style of Separator. ware | Wark, | mont./ | Wisconsin. 
Bitterv Accumulator 425 2255 ccc. ones eed sess 216) ||[Sae.sss eh 2.45 
Columbia Cream Separator... 2.5. .0|). ci .--> he ly Reed Nine Epa oee 
Reecis Pap LO MedMOa MISH <7. ccs clisw ey tase | soe aiee es 1.83 1.52 
101 TLE Well Sigua c avets les Oe eS | ete ears rere Lega Ire 2.12 
vs Mp iaNNO LI... /s iss. s Slejsrs 3's BEDE Anal (Beer Seco tees 0.81 
“5 JNO Me WW sehr cas erento Sree MIN ue ea ash 0.79 0.98 
7 Bab ya Nie 2; Meine trstce sisters OUST his bicbaie!| eceeeaci eae 0.46 
a Fee ORR Se ityatclrar stays: cision eset e+ eudens 0.26 Lei 
‘LUTON OTS ay SA le eee a Bee ee Pen eonl (cae eemeed ete mena ss 1.87 
United States INO syatede rare rolatateicta sic 'e ,5;si{ ovo) pis isicialll visi eae: 1/37 1.12 
IN GS Ea eles cups Creer soleil en mie cae OF7 Gan |fioen nix: 0.63 
i INIOER GSE et CR Gee OIE ee ee BN Gosh (epee eRe 0.72 
Victoria, FOOUES: a ohistisee seis bien eielesie allvoniete ae Ze7 Ow nseera 
BORAGE oa tee choestatsiete Ns <i Onan lero! ceeds 
ef MEGAN eee a Woe tee Rta hy : OPO etre eens (severe ce ord 
De Laval Alpha Turbine.) Ll. 9s 2. SSE EC ecctan ny lore roet 1.47 tO 1.79 
Spas dope. Bi cts Meyer ee eat e ata Sener medtcyactaniteelt tsi c 1.42 
#8 RRAISSTAM Cee Socks beens eae ee tte aera eel tsetse de |! tells ae £.75 tO 25m 


These tests are made with single machines and do not 
guarantee that all separators of the same makes consume 
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the same power or steam. The accumulating results of 
such trials being compiled, however, become a guide in 
estimating the value of the various machines in the 
market. As between belt and turbine (or direct steam) 
power, the former is preferable in large creameries. In 
small plants one is about as economical as the other, and 
the choice may depend upon whether an engine is needed 
for churning, butter-worker, pump, and other purposes, or 
you can do without it. 

Capacity.—In selecting a separator it is best to have 
plenty of capacity. In a large creamery it is better to 
have two separators of moderate size than one very large 
machine. Only in very large creameries may separators 
of largest capacity be preferable. The capacity should be 
such as to finish the day’s work in 4 to 6 hours at the time 
when there is most milk. In the private dairy, using a 
hand separator, the work should require only one hour, 
rather less. The following would be our idea of the proper 
capacity: 


: C ity of Each 
Largest Supply of Milk | Number of Teena ing 


: Power. 
per Day, Ibs. Machines. per hour. 
A 2NOF E “ 
15,000 OF MOFre........... more 2,000 tO 2,500 ngine 
TO;OOOLONIS 000s 96 cl cinta else 2 1,500 ‘‘ 2,000 ( sé 
7EGOON |) hTO\OOOw 2/1) eellejelo) 2 1,200 ‘** 1,500 ss 
ENOOON Pe THEOOE ciclo!) stale okee 2 1,000 Eng. or Turb. 
BIEOO (15 \OOO.. ata Nae I 1,200 gs ot 
TNOOON $s V2EGOOs Ww yeieicsateiel se I 600 tO 1,000 of 3 
ae rea 3 aes i Sheep, or dog, 
50° palace hy ak ea or turbine. 
Hand, or dog 
ee id b] , 
300 SOO. sccucsines I 300 tO 500 } or sheep. 
too ‘* BOO; osc wade ers I 300 Hand 
Wess than) TOW. onic. 2/0 es I 150 ai 


Condition of Cream.—As discharged from the separator, 
the cream should be smooth and even, free from froth and 
of perfect ‘‘ churnability.”’ 

As to cost, the best machine7s always the cheapest in the long 
run. Repairs, waste of fat in the skim-milk, of oil, and ot 
coal, by an inferior machine, will more than make up any 
saving in first cost. 
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RUNNING THE SEPARATOR. 


The Operator should understand his Business.—He should 
have thorough training in creameries as a helper and, if 
possible, in a dairy school, before undertaking to manage 
a creamery separator on his own responsibility. A new 
machine should be put upand started by the manufacturer 
or his agent, and prove in perfect shape and efficiency be- 
fore he leaves. Every manufacturer gives detailed in- 
structions as to the care of the separator, and such an 
instruction book should always be at hand. The operator 
of hand as well as of power machines should make him- 
self familiar with every detail of the construction. 

Condition and Temperature of the Milk.—Fresh and warm 
from the cow, the milk is in the best condition to be skimmed. 
If it cannot be had in that condition, it should be aerated 
and cooled on the farm, so that it arrives at the creamery 
or the dairy at not over 60°. Then reheat it to 80° or 85°, 
not under 75° and not over go’. This heating is prefer- 
ably done in some continuous heater, as it is dangerous to 
heat it in bulk, because milk standing some time at 85° is 
apt to spoil. While the separator will skim at a lower 
temperature, either the skimming is not clean or less milk 
must be run through the machine in the sametime. Of 
course, the milk must be sweet. 

Starting.—Ouwl all bearings thoroughly, using only the very 
Jest oil. Ascertain that everything is in trim order, then 
Start according to instructions, which vary for different 
kinds of machines. Always start carefully, and where the 
belt from the intermediate is shifted from loose to fixed — 
pulley, do it slowly and gradually, helping with the hand 
on the belt to start the bowl. When the bowl appears to 
be running at full speed without shaking, ascertain if it 
really does so by means of the speed indicator, which 
should always be found on any power machine. 

Never allow the machine to run faster than permitted by 
the manufacturer. If you do, it is at your risk and at 
the risk of the lives of your assistants. Use the speed 
indicator often. 
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See that the feed of new milk is correct and that the pro- 
portion of cream to milk is as wanted. Hold a quart meas- 
ure under the skim-milk spout and a measuring glass un- 
der the cream outlet, and, when the quart measure is full, 
see how much cream you have in the measuring glass, tak- 
ing the time by your watch. If you have 6 ozs. of cream 
to I quart of skim-milk in 9 seconds, you have taken 6 
parts of cream from 38 of new milk, or a little less than 
one sixth, or about 16%, and you are running at the rate 
of 950 lbs. per hour. How large a proportion of cream to 
take from the milk depends upon the richness of the milk 
and the consistency of cream desired. If you have 4% 
milk and vou wish cream of 284 fat, you will take 1 
part of cream from 7 of new milk, or 147. 

Keep the otl-cups filled and iook frequently at all working 
parts of the machinery. Well started and regulated, it 
will run uninterrupted until all the milk is skimmed. 
When the last milk has entered the bowl, pour in suffi- 
cient skim-milk to crowd out all the cream left. If the 
skim-milk is removed from the building while the separa- 
tor is running, take samples frequently, or, if it is all left 
after the work is done, take a few average samples to ¢est 
with the Babcock machine, so as to control the day’s work. 

Stop the machine cautiously, removing the motive power 
and letting the howl come to a stand-still of itself wzthout 
applying any brake. Remove the skim-milk left in the bowl 
by a siphon or otherwise, take off the covers, etc., and lift 
out the bowl. 

Cleaning.—First rinse the bowl and other parts which 
have been in contact with milk in cold or tepid water, and 
then scrub them in boiling water, frequently using some 
solution of sal-soda. Scruband brusheverycorner. Rinse 
in clean boiling water and steam out the tin covers, etc. 
Wipe with a cloth and set the things todry. Pump out 
every pipe that cannot be reached by hand and brush. If 
possible, avoid the use of rubber hose to conduct the milk 
from the vat or heater to the separator, but use open tin 
conductors or short tin pipes, which can be easily kept 
clean. Rubber hose cannot be washed in boiling water 
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or soda, and is a source of contamination. Clean the 
separator stand carefully with acloth and wipe the spindles, 
etc. Occasionally clean out the oil-chaméers with kerosene 
oil, and always see to it that no gum is formed and that 
the ot/-grooves and tubes are open. 

If the separator shakes, or in any way works imper- 
fectly, find the cause without delay and remedy it. If you 
fail to find the fault, or you cannot remedy it yourself, 
notify the manufacturer or his agent, and have him attend 
to it at once. 

Treatment of the Cream.—As the cream leaves the separa- 
tor, it should at once be cooled to 50° or lower. This in- 
sures “‘ body’’ in the butter, and should not be neglected, 
at least not unless the cream is thoroughly chilled after it 
is ripened, before churning. 


LOSS OF BUTTER CAUSED BY INEFFICIENT 
SKIMMING. 


If three-tenths of one per cent of fat is left in the skim- 
milk, instead of two-tenths, in a separator creamery receiv- 
ing 1000 lbs. of milk a day, there will be a loss of about 340 
Ibs. of buttcr for the whole year, on the supposition that 
1000 Ibs. of milk yield 800 lbs. of skim-milk, and 1 Ib. of 
butter contains .86 lbs. of fat. If the separation is still 
poorer, greater losses will be sustained, as will be seen in 
the table given below. (Friis.) 


Excess of Fat Left in Skim-milk. 


Lbs. of Milk 
per Day. .05 per cent. | .10 per cent. | .20 per cent. | .30 per cent. 
Loss of Butter During Whole Year. 
1,000 170 340 680 1,020 
2,000 340 680 1360 2,040 
3,000 510 1020 2040 3,060 
4,000 680 1360 2720 4,089 
5,000 850 1700 3400 5,100 
6,000 1020 2040 4080 6,120 
7,000 1190 2380 4760 7,140 
8,000 1360 2729 5440 8,160 
9.000 1530 3060 6120 9,180 


I0,000 1700 3400 6800 10,200 
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STANDARDIZATION OF CREAM. (Err.) 


PERCENTAGE QUANTITY OF CREAM OF A DESIRED FaT CONTENT MADE 
FROM CREAM OF A CERTAIN Fat CONTENT BY DILUTING WITH 
MiLK ConTAINING 4 PER CENT OF BUTTER FAT. 


Per Cent Cream of Desired Fat Content. 
Teast See 


hes See 17 20 22 25 27 30 
18 2 B57 1 |"sicls, Maalole tal bsceueleveraye wis [aye set's) ons) o) sl Manan eee |e ; 
19 PYSa OW A SmaI aS IE oo todas Saaine.sva|ls odscs'5.- Syeteteierenels 
20 BT 250) [POON NL MT rece, asc reais | lad ota cacao Go) ome tena ene ae Sais 
aT TOs AOOW NO 42270 OG chaenstiolete wzellsils eye meeiavenel| eee Siaiat dei Neale siaiehens 
22 TOM 22 22 OSE SOOO LOO el) ii lllstele atecerniene ete sliaitevieltel| rehatien iene irene 
23 68.4222 Sao 2 22) || VOB lsSTOi5 Get ee sbenore vohelllta etch sta iens en eae eelerats 
24 Hi51.0000) | SO. OOOO)! (OO/OCOOON | aiarera\qreleie) 7]|| ckeheuaiemte ele svelatesinta 
25 61.905 76.1905 | 85.7143 |100 6 0'Rie, otatlucy dtartetauewene 
26 59.0909 | 72.7272 | 81.8181 OS P4545 lL neleaeuereee Sishena leven 
27 56.5257) | O09. 5052 78.2608 | 91.3044 |100 See atate A 
28 54.1666 | 66.6666 | 75.0000 | 87.5000 | 95.8333]......- 4 
20 2.0000 | 64.0000 | 72.0000 | 84.0000 | 92.0000] ....... 
30 50.0000 | 61.5385 69.2308 | 80.3461 88.4615] 100.00 


If cream is to be standardized with 4 per cent milk, the result found 
by the intersecting columns represents the pounds per hundred, or the 
per cent of the quantity which is cream of the per cent fat on hand. 

Example.—Ilf cream containing 20 per cent of butter fat is desired, 
and cream containing 26 per cent of fat is on hand, then 72.7 per cent 
of the quantity desired must be cream containing 26 per cent of fat, 
and 27.3 per cent of the quantity must be 4per cent milk. (See Ill. 
Bull. No. 75; also p. 272.) 


STEAM BOILER AND ENGINE MANAGEMENT. 
By Frof. A. W. RicuTeER, of the University of Wisconsin. 


Boiler. 


Feed Apparatus.—Every boiler should be provided with a 
check-valve, placed between the feed apparatus and boiler, and 
in such a manner as to have the weight of the valve assist in 
closing it. Between this check-valve and boiler there should be 
an additional globe or gate-valve which may be closed, thus 
permitting repairing or cleaning of the check-valve while the 
boiler is in operation. 

Water Supply.—-Feed-water should enter a boiler in sucha 
manner that the plates do not receive the direct impact of cold 
water. The usual practice is to have the feed enter through 
the blow-off pipe, thus preventing this pipe from clogging. The 
feed supply should be regulated so as to keep the water level 
as stationary as possible, The greatest care must be taken that 
the water level does not fall below the top of the flues. Neg 
Ject in this direction will cause the metal to become overheatec 
and consequently weakened, causing leakage of joints and in- 


1 
| 
1 
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creased wear and tear, but more often resulting in an explosion 
of a more or less serious nature. 

Water-glass and Water-gauges.—Every boiler should have 
three water-gauges in addition to a water-glass; these are 
usually attached to a hollow cast-iron cylinder or tube con- 
nected with the water and steam spaces. 

The wWater-glass should be blown out daily, and, if clogged, 
can be safely cleaned with a bent wire. 

In no case should the water glass alone be depended upon to 
indicate the water level. 

Steam-gauge.—-Each boiler should be provided with a steam- 
gauge, which gauge should be directly connected with it. 

Safety-valve.—Every boiler should be provided with a safety- 
valve having direct communication with the steam space, and 
there should, moreover, be an intervening valve. Some of 
the most disastrous explosions can be traced to faulty ar- 
rangement in this respect. The valve thoughtlessly left 
closed after cleaning or repairs prevents the safety-valve 
from relieving the pressure when it rises above the safe 
working pressure of the boiler. 

Safety-valves are of two kinds: spring and lever safety- 
valves. Of the two valves the lever-valve has the most dis- 
advantages, one of the most important being the ease with 
which it may be made useless by adding an additional weight 
to that already provided, in order to keep the valve on its seat, 
and therefore greatly increasing the pressure at which it will 
blow off. 

A safety-valve should be raised each day by hand so as to 
allow steam to escape; this prevents clogging and rusting. 

The dealer wiil usually set the spring-valve so that it will 
blow off at the desired pressure. It can be adjusted, however, 
by loosening or tightening a screw provided for that purpose. 

The lever-valve may be set with the aid of the following 


formula: 
a bPA = Vb — we. 


rae aes weueee 
WwW i] 
7 = distance from weight to fulcrum; 
= fe ‘* valve centre to fulcrum; 


¢ = distance from the centre of gravity of the lever of the ful- 
crum; 
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P = boiler pressure: 

A = area of valve; 

V = weight of valve; 

11s “— lever: 

W = weight hung upon the lever. 

Firing.—Firing should be gradual, and the grate kept com. 
pletely covered with coal or ashes. The fire should not be more 
than four or five inches deep unless the pieces of coal are large, 
in which case the depth may be increased. 

The fire-doors and flue-doors should not be opened in order to 
keep down the steam pressure. This practice not only wastes 
fuel but is injurious to the boiler, and will not be necessary if 
the boiler is properly attended to. 

Priming or Foaming.—Foaming is a rapid disturbance of the 
water, in consequence of which it rises in the boiler in the form 
of spray or foam; it is usually caused by dirty water, presence 
of oil, etc., the boiler not having been cleaned for some time or 
not thoroughly cleaned. Foaming may, however, be due to 
other causes, such as too small a steam space, sudden demand 
of a great quantity of steam, etc. In case a boiler foams all 
steam connections should be shut off and the fire dampened by 
means of a fresh supply of live coal or ashés. These precau- 
tions will usually suffice to allow the water to settle, and to 
enable one to ascertain the true water level. If the glass shows 
a small amount of water, start the pump or injector, and fill the 
boiler to a point between the second and third gauge. The 
boiler may then be blown off to the first gauge by means of the 
surface blow-off, if one be present, and if not present the regular 
blow-off valve may be used. This operation being repeated, 
the impurities are gradually diminished, but care must be taken 
that the water level does not fall below the top of the flues. 
The boiler can now be used as before, but in all cases it should 
be thoroughly cleaned as soon as possible. 

Removal of Scale.—Potatoes, about eight or ten in number, 
are sometimes placed in the boiler after cleaning. Soda or 
kerosene may also be injected with the feed-water in quantity to 
be determined by observation.. Boiler compounds should be 
used with caution, and when used should be obtained from a 
reliable dealer. Too great a quantity of any of the above will 
be harmful. 
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Cleaning.—The interval during which a boiler requires no 
cleaning depends upon the quantity and the quality of water 
evaporated. Under usual conditions, in order to obtain the 
best results, a boiler should be cleaned every six or eight weeks, 

If a boiler is to be cleaned it should be allowed to stand until 
it is partially cooled off. When blown out cold the metal in the 
interior will usually be found covered with a thick coating of soft 
deposit, which can easily be scraped off er washed off with a 
hose and stream of water. 

If a boiler be blown off while the metal is at a high tempera- 
ture, the deposited matter is usuaily baked and forms a solid and 
hard coating, increasing rapidly if not carefully removed by the 
process of chipping. 

Boiler Power.—The manner in which the horse-power of a 
boiler is usually calculated is far from satisfactory, depending 
rather upon its size than its power of evaporation. 

In 1884 the American Society of Mechanical Engineers 


adopted the following definite standard: 
“‘ A horse-power shall be equivalent to an evaporation of 


thirty pounds of water into dry steam per hour from feed- 
water at 100° Fahrenheit, and under a: pressure of 70 lbs. ber 
square inch above the atmosphere.” 

Steam-engine.—The engine should be provided with a gov- 
ernor to regulate its speed, a lubricator to oil valve and piston, 
and a sufficient number of oil cups, so that all bearings may be 

properly oiled. 

“Starting the Engine.—Before starting, all bearings should be 
supplied with oil, and all waste pipes connected with cylinder 
and steam-chest opened. The engine should then be started 
slowly, so as to allowthe water toescape. A quantity of steam 
will always condense as it comes in contact with the cold 
cylinder-walls, in addition to the water already present in the 
steam-pipe. This water does not pass off as readily as steam, 
neither can it be compressed to any great extent. Therefore, 
if more water be present in the cylinder than will fill the clear- 
ance space, and this water not be allowed to escape, the piston 
moving towards the end of its stroke will strike the water, and 
consequently be compelled to stop. The greater the speed of 
the piston as it advances, the greater the force with which it 
strikes the water, resuiting in many cases in a broken cylinder. 
head. 
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It is well to have a waste-pipe connected to the steam-pipe at _ 
a point just above the engine-valve, in order that the water 
which has collected in the steam pipe may be blown out before 
opening the steam-valve. 

After the engine has been in operation for a minute or two 
the waste-valves should be closed. 

FHlorse-power,—The horse-power of an engine may be calcu. 
lated by means of the following formula: 


fi PLan : 


H. P. = 
33000 


H. P. = horse power; 
/ = mean effective pressure in the cylinder; 
Z£ = twice the length of the stroke, in feet; 
@ = area of piston in square inches; 
#2 = number of revolutions per minute. 


ON THE PRESERVATION OF MILK AND CREAR 
BY HEAT, 


By Dr. H, L. Russet, of Wisconsin Experiment Station, 
Author of ‘‘ Dairy Bacteriology”’. 


On account of the innumerable bacteria that gain access 
to milk during the process of milking, and subsequent to 
that time, and the rapid increase of the same in this nutri- 
tious fluid, this material universally undergoes fermentative 
changes, the rapidity of which is largely dependent upon 
the surrounding temperature. To increase the keeping 
quality of milk, it is necessary to annihilate these bacteria 
or keep them under influences unfavorable to their growth. 

Heat has been found to be the most efficacious agent in 
preserving milk in its natural condition. It is applied in 
two ways, viz., I. Pasteurization, where the milk or cream 
is heated for a short time (20-30 min.) at a temperature near 
the coagulating point of the proteid constituents of the milk 
(150°-160° F.). 2. Sterzlization, where the temperature ap- 
proximates or exceeds the boiling-point and is applied for 
a longer time. 

The object in both cases is to kill the bacteria present in 
the milk, 
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Sterilization accomplishes this most successfully, but it 
changes the proteid compounds so that the milk has an un- 
desirable ‘‘cooked”’ flavor and odor. 

This defect is not found in pasteurized milk, and if prop- 
erly handled, milk treated by this process will remain sweet 
from 4 to 8 days. 

For use in the near future the pasteurized product is, on 
the whole, the most satisfactory; the sterilized material being 
best adapted for export purposes. 

The essential condition in pasteurization is that the pas- 
teurizing temperature shall exceed the thermal death point 
(the temperature at which growing bacteria are destroyed) 
of disease-producing as well as fermentative bacteria. This 
temperature for most forms is about 140° F., but certain dis- 
ease organisms like the tubercle germ of tuberculosis is not 
killed below 149° F. for 30 minutes, or 155° F. for 15 minutes. 
As this germ is often found in milk from tuberculous cows, 
prudence dictates the use of this temperature as a standard 
for the pasteurization of milk and cream. The proteids in 
the milk are slightly affected at this temperature, but if the 
milk is thoroughly chilled, the ‘‘ cooked” flavor disappears. 

The application of this temperature kills only the growing 
bacteria, and does not affect the latent spores. If after 
being heated the milk is allowed to cool slowly, and is left 
at a comparatively warm temperature (exceeding 55° F.), 
these spores germinate and soon change the character of the 
milk, so that the value of the heating process is lost. Tobe 
efficient, it is necessary to rapidly cool the pasteurized prod- 
uct below the germinating point of the spores, for if they are 
once allowed to sprout, they will develop slowly at a very 
low temperature. 

In pasteurizing milk or cream, the apparatus should be 
constructed so that a definite quantity of the fluid can be 
held at any desired temperature for any length of time, and 
during the process protected from infection from the air. 
The apparatus must also be made so as to be easily cleaned 
and thoroughly sterilized by steam throughout. The milk 
must be protected from air infection during its withdrawal 
from the pasteurizing vat into storage vessels (cans and 
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bottles), and should be thoroughly chilled in a refrigerator 
for several hours (better over night) before being delivered 
tothe consumer. This chilling process should succeed the 
heating operation as quickly as possible, as the sudden 
transition in temperature from 155° F. to 55° F. or less has 
a paralyzing effect on the development of those organisms 
(spores) that are not killed by the heat. The machines that 
have been put on the market have for the most part been 
designed primarily from the dairyman’s standpoint, and 
while they fulfill their requirements as to capacity, cheap- 
ness, etc., yet they cannot in general be relied upon to treat 
the milk in a way soas to free it with certainty from all pos- 
sible disease-producing bacteria. The Potts’ Pasteurizer, 
which has been sold quite extensively in this country during 
late years, may, however, be considered an entirely satis- 
factory and practical machine. 

Pasteurization in this country is applied with great suc- 
cess to milk and cream where these products are used in 
the liquid form. It is used to some extent in this country, 
but much more widely in continental Europe, in the prepara- 
tion of cream for the manufacture of butter by the use of a 
pure culture-starter. It can also be used advantageously 
in the hot months for increasing the length of time that 
by-products of the factory like skim-milk and whey may be 
preserved. 

Pasteurization, as well as sterilization, reduces the body, 
consistency, of milk and cream, and these products therefore 
seem thinner after having been subjected to the process of 
heating than before. To obviate this, Dr. Babcock and 
the writer in 1896 recommended the addition of a smal 
quantity of a solution of sucrate of lime (‘‘ viscogen”’) te 
the milk or cream, which will restore the consistency of the 
products, and in case of cream, greatly increase its whip- 
ping quality. (See Bull. No. 54 or thirteenth report ct 
Wisconsin Experiment Station.) 
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DIRECTIONS FOR THE STERILIZATION OF MILK. 
(U.S. Dept. of Agriculture.) 


The sterilization of milk for children, now quite exten- 
sively practised in order to destroy the injurious germs 
which it may contain, can be satisfactorily accomplished 
witi very simple apparatus. The vessel containing the 
milk, which may be the bottle from which it is to be used 
or any other suitable vessel, is placed inside of a larger 
vessel of metal, which contains the water. Ifa bottle, it is 
plugged with absorbent cotton, if this is at hand, or in its 
absence, other clean cotton will answer. A small fruit-jar 
loosely covered may be used instead of a bottle. The re- 
quirements are simply that the interior vessel shall be raised 
about half an inch above the bottom of the other, and that 
the water shall reach nearly or quite as high as the milk. 
The apparatus is then heated on a range or stove until the 
water reaches a temperature of 155 degrees Fahrenheit, 
when it is removed from the heat and kept tightly covered 
for half an hour. The milk-bottles are then taken out and 
kept in a cool place. The milk may be used any time within 
twenty-four,hours. A temperature of 150 degrees main- 
tained for half an hour is sufficient to destroy any germs 
likely to be present in the milk, and it is found in practice 
that raising the temperature to 155 degrees and then allow- 
ing it to stand in the heated water for half an hour insures 
the proper temperature for the required time. The tempera- 
ture should not be raised above 155 degrees, otherwise the 
taste and quality of the milk will be impaired. 

The simplest plan is to take a tin pail and invert a per- 
forated tin pie-plate in the bottom, or have made for it a 
removable false bottom perforated with holes and having 
legs half an inch high to allow circulation of the water. 
The milk-bottle is set on this false bottom, and sufficient 
water is put.into the pail to reach the level of the surface 
of the milk in the bottle. A hole may be punched in the 
cover of the pail, a cork inserted, and a chemical thermom 
eter put through the cork, so that the bulb dips into the 
water. The temperature can thus be watched without re- 
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moving the cover. If preferred an ordinary dairy ther- 
mometer may be used and the temperature tested from time 
to time by removing the lid. This is very easily arranged, 
and is just as satisfactory as the patented apparatus sold 
for the same purpose. 


QUANTITY OF WATER OR ICE REQUIRED FOR 
COOLING MILK OR CREAM. (Martivy.) 


The quantity of water or ice required to cool milk or 
cream may be calculated from the following formulas, where 


M = quantity of milk or cream to be cooled, in lbs. 
¢ = its.temperature. 
W = quantity of water required for cooling, in lbs. 
T= ve a ae * ra : ay 
t' = temperature of water or ice at beginning. 
7 = end temperature of cooled milk or cream. 
z = end temperature of cooling water. 
S = specific heat of milk (.95*) er of cream (.92*). 
79.25 = latent heat of water. 


(2) Water required for cooling milk or cream— 
1. Cooled in tin cans holding milk or cream to be cooled: 


pe ee MT)S 
F=a¢ 


2. By application of coolers and running water: 


_ (Mt — MT)S 
ie Ze 


W 


(6) Lce required for cooling milk or cream— 


_ (Mt — MT)S 
TET tie Fa 25 


In these formulas the influence of the surrounding air is 
not considered. 


* Figures subject to variations ; in practice the sp. heat of both miik aud 
cream may be assumed = 1.—W. 
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BUTTER-MAKING. 


By H.B. Gurter, De Kalb, Ill., ex-President Ill. State Dairymen’s Assn., 
Author of ‘* American Dairying.” 


Butter is made from milk. The cow manufactures the 
milk from the food she eats, hence the necessity of sound 
food. Unsound food makes off-flavored milk and poor 
butter. Some cows can manufacture food into milk at a 
profit, others cannot; hence the necessity of knowing the 
individuality of each cow, or her ability to work at a profit 
to her owner. ‘ 

At this stage of the dairy work there is no excuse for a 
dairyman not knowing what each and every cow is doing 
for him, thus being able to ‘‘ weed out” the unprofitable 
ones. 

Be careful and cleanly in milking. Remove the milk to 
a pure atmosphere as soon as drawn from thecows, Ifthe 
cream is raised by gravity process be careful of the sur- 
roundings, as milk will absorb bad odors from decayed 
vegetables, the hog-pen, the cow-yard, the kerosene-can, a 
filthy stable, from cooking in the kitchen, and various other 
sources. 

When milk is put through the separator as soon as it is 
drawn from the cow this source of danger is removed. 
Cream from the separator should be cooled immediately to 
a temperature of 60°; 55° is better. A cooler that will 
zrate at the same time it is cooling is very desirable. This 
is a vital point which many butter-makers stumble over. 
When through separating and cooling, temper the cream to 
the temperature necessary to have it ripen at the time you 
wishto churn. lf it is to be churned the following day this 
temperature should be 65°-70°. If the second day, 55°-60°; 
and if it is to stand four to seven days, cool to 4o’, if possi- 
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ble, as soon as practicable, and hold at that temperature 
until the day before you wish to churn, when it should be 
warmed to a temperature that will-give the right acidity by 
the time you wish tochurn. This temperature will depena 
on the kind of cream, whether separator cream or cream 
from some gravity process. Cream from shallow setting 
may be sufficiently ripened when taken from the milk. I 
recommend the use of Prof. Farrington’s acid tablets for 
testing the acidity of cream (see p. 270). They area great 
help to a beginner. 

Churn at as low a temperature as youcan. This will de- 
pend on the per cent of fat inthe cream. Rich cream can 
be churned at a much lower temperature than cream poor 
in fat. Cream from deep, cold setting may be churned at 
58° to 62°; and thick, rich cream from shallow setting at 
a much lower temperature. An ironclad rule cannot be 
made that will fit all cases. The separator will give cream 
containing various per cent of fat, from 15 to 4o per cent. 
Separator cream containing 15 per cent fat will need to be 
churned at about the same temperature as deep, cold setting 
cream. Separator cream containing 40 per cent can be 
churned at a temperature of 50°, can be gathered at 50°, so 
the buttermilk will draw at that temperature. A low tem- 
perature gives the most exhaustive churning. At this tem- 
perature the buttermilk should contain no more fat than 
the average separator skim-milk. Cream containing a large 
per cent of fat does not develop acid as fast as cream with 
more milk in it. Cool cream for churning about two hours 
before, so as to let the butter-fat have time to solidify or 
harden. This gives a more waxy texture to the butter. 

Stop the churn when the butter granules are the size of 
wheat. If the granules are too small there is danger of a 
loss from its passing through the strainer. Wash no more 
than is necessary to remove the buttermilk. The colder it 
is churned the less washing is needed. When butter gathers 
at 54° one washing is sufficient ; if at 62° to 64°, two or 
three washings will be needed. Washing removes some 
of the delicate flavor or aroma. Remove the water from 
the churn as soon as possible—as soon as it has done its 
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work. Never allow it to lie and soak unless there is no 
other way of hardening the butter to a temperature where 
you can handle it. 

Salt to suit your trade. Work once or twice, as you pre- 
fer; twice working is preierable, as it makes the nicer-ap- 
pearing butter. Work just enough to remove the mottled 
or streaked appearance. When worked twice this can be 
told at the time by the appearance of the butter. When 
worked but once it cannot be told until the butter has stood 
long enough for the salt to dissolve. If worked but once 
examine the butter the following day, until you make your- 
self a rule of thumb to work by. I have found this neces- 
sary. I am compelled to look after this point in my 
creamery work when the butter is worked but once. Use 
the kind of butter-package that suits your trade, but always 
let it be mzeat. Never send a mussy-looking package to 
market. You cannot afford to do it. 


ON THE USE OF PURE CULTURES IN BUTTER- 
AND CHEESE-MAKING, 


The ripening of cream is brought about through the action 
of minute plants, so-called bacteria. These are practically 
omnipresent where man lives, and get into the milk during 
the milking and the handling of the milk and cream in the 
dairy. They multiply enormously in the cream during the 
ripening process, owing to the very favorable conditions of 
life which they find there. Some forms of bacteria are de- 
sirable and even essential in the manufacture of sour-cream 
butter; these feed largely on the milk-sugar of the cream, 
and decompose this component into lactic acid, which is the 
characteristic acid of sour cream (as well as of’ sour milk). 
Along with this formation of lactic acid in the cream other 
complicated, and yet but little understood, decomposition 
processes take place, the results of which show themselves in 
the fine aromatic flavor of the butter produced. Other forms of 
bacteria cause obnoxious fermentations in the cream, and produce 
a butter of “off” flavor, in aggravated cases making the product 
unfit to eat or at least unsalable as a first-class article. The 
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process of sour-cream butter-making is therefore, at the bottom, 
a question of keeping the fermentations during the ripening of 
the cream in the right track, of controlling the same so as to 
exclude all but lactic-acid-producing bacteria. The old 
original way of reaching this end was to allow the cream 
to sour spontaneously, trusting to luck to obtain the desired 
fermentation of the cream by leaving it standing in a warm 
room for a couple of days. Later on, a buttermilk starter 
from a preceding churning or a skim-milk starter was added 
for the purpose of ripening the cream; by this means 
the lactic-acid bacteria contained in the starter were intro- 
duced in such large numbers that they generally were able to 
crowd out other kinds of bacteria that might be found in the 
cream, and which, if left alone, would produce undesirable 
fermentations in the cream and bad flavor in the butter. 
The next step in advance was the introduction of pure 
cultures of lactic-acid bacteria; these consist of one or a 
few forms of bacteria, and when introduced in milk or 
cream will be apt to overpower all other forms of bacteria 
therein, and thus produce the pure mild flavor of sour- 
cream butter desired. 

The honor of haying first introduced pure cultures in 
butter-making belongs to Dr. V. Storch, the chemist of 
the Danish state experiment station in Copenhagen; the 
bulletin describing Dr. Storch’s investigations of this 
subject, ‘‘On the Ripening of Cream,’ was published in 
18go. Other bacteriologists in Europe and in this country 
have worked along this same line, and as a result we find 
that pure cultures are at the present time used almost 
universally in the manufacture of sour-cream butter in 
the creameries and dairies of northern Europe, and also 
in this country their use has become general and is spread- 
ing. The expected result of adding a pure culture-starter, 
viz., that of excluding all undesirable fermentations in 
the ripening of the cream, will not, however, follow with 
any certainty unless the seeding with the pure culture 
is preceded by pasteurization or sterilization of the cream, 
that is, at least a partial destruction of the bacteria already 
found therein. In Europe, notably in Denmark and the 
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other Scandinavian countries, pasteurization cf the milk (or 
of the cream) is practised regularly in all the best creameries, 
in the former country at present in perhaps g5 per cent of the 
creameries in operation. In this country the firms manufactur- 
ing and selling pure cultures unfortunately did not insist on 
this point at the start, and where pure culture-starters were used 
with us it was nearly always without previous pasteurization. 
One reason why pasteurization has not been generally adopted 
in the manufacture of butter in this country is that the market 
demands a higher flavored, ‘“‘stronger’’ butter than is wanted 
by the European market, and the pure cultures on the market, 
when used with pasteurized cream, do not produce such a butter. 
Tue expense of pasteurization of the cream and the absence of 
proper apparatus, or non-introduction of such as have proved 
successful in European practice, furthermore tend to explain 
why our butter-makers do not generally pasteurize the cream 
in using pure culture-starters. During late years, however, 
pisteurization of cream has become more general in American 
creameries. 

The five pure cultures now on the market in this country are 
Chr. Hansen’s Lactic Ferment (Chr. Hansen’s Laboratory, Little 
Falls, N. Y.), Ericsson Butter Culture (Elov. Ericsson, St. Paul, 
Minn.), Flavorone (Parke, Davis & Co., Detroit, Mich.), Elgin 
Butter Culture (Creamery Pkg. Mfg. Co., Chicago, Ill.), and the 
Boston Butter Culture (O. Douglas Improved Boston Butter Cul- 
ture Co., Boston, Mass.). These cultures are placed on the 
market in dry form as a powder, or in liquid form. Directions 
for their use accompany each package sold. In general, the 
method to be followed is to seed the culture in a quantity of 
sterilized skim-milk or cream; this is kept for one to two days at 
a temperature below go°; about 5 per cent. of the starter is then 
added and mixed with the cream to be ripened; some makers 
add considerably more than this amount. The cream will be 
ready for churning the next day. A portion of the starter 
prepared is used for the seeing of a new lot of sterilized 
skim-milk which will make the starter for the following day, 
and the same process is continued until deterioration of the 
starter sets in, as shown by lack of flavor in the ripened cream 
and in the butter; a fresh batch is then prepared from a new 
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package of ferment. If proper care in sterilizing the skim-milk 
and in handling the starter is taken, the pure culture may be 
propagated in this manner formonths. With lack of cleanliness 
and care it must be renewed every other week or oftener. 

While the use of pure cultures has not as yet become 
general in American creameries, the agitation caused by 
their introduction and the discussions in dairy papers and 
dairy meetings which they have brought about have doubt- 
less been of great benefit to cur dairy industry in empha- 
sizing in the minds of butter-makers the necessity of 
thorough cleanliness in the creamery and the importance 
of the proper conduct of the ripening process for the 
manufacture of high-grade butter. They have enabled us 
to make butter of uniform fine flavor and of greater keep- 
ing quality than was previously possible. 

Where abnormal fermentations appear, and the butter 
produced is diseased or ‘‘off flavor,” the evil may be 
remedied by the use of purecultures. In case of the estab- 
lishment of an export trade of American butter of high 
quality, the pure cultures used in connection with previous 
pasteurization of the milk or cream will prove of great 
benefit, insuring uniform goods and perfect keeping quality 
in the product. 

The use of pure culture-starters in the manufacture of 
Cheddar cheese is of recent date, and but limited experience 
has so far been gained in this line. According to the 
testimony of some of our leading cheese-makers, and of 
recent experiments conducted at Wisconsin experiment 
station, their use for this purpose is very beneficial, cheese 
of improved, clean flavor and high keeping qualities being 
produced. Pure cultures may therefore be safely recom- 
mended tor this purpose. The general method of applica- 
tion is similar to that followed in the manufacture of pure 
culture butter. The starter is propagated in sterilized 
milk and kept at go° F. for one day, when it will be slightly 
lobbered, having an acidity of about .8 per cent. Prof. 
Decker, late of the Wisconsin Dairy School, gives the fol- 
lowing hints on the use of the starter by the cheese-maker: 

‘‘The starter is introduced into the milk by rubbing it 
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through a fine hair sieve so as to break up curd particles. If 
too large quantities of starter are used, there is a tendency to 
produce a sour cheese. The best results are obtained when a 2 
per cent starter, of the aeidity given, is added. 

“In propagating the starter from day to day care must be 
taken to keep it free from contamination. It should always be 
prepared in a covered vessel that has previously been sterilized, 
and the milk used should first be pasteurized (or sterilized) and 
cooled before adding the ‘seed.’ Some of the original starter 
should be taken for ‘seed,’ not the whole milk after the starter 
has been added. 

‘‘ The starter cannot be used for cheese-making if the milk 
is overripe, which is the case when the rennet test is 65 
seconds or under (see p. 282). In sweet milk, testing by 
the rennet test 120 seconds, the addition of a 2 per cent 
starter will increase the acidity, so that the rennet test will 
act in 70 seconds. 

‘““With sweet milk the use of a pure lactic starter will 
result in the saving of 3-5 hours in time. With tainted 
milk in which the acid develops imperfectly the addition 
of the starter aids in producing the acidity required for the 
manufacture of Cheddar cheese.” 


BOYD’S PROCESS OF CREAM RIPENING. 


By Joun Boyp, Chicago, Ill. . 


It is an accepted fact that the fine aromatic flavor and 
also the keeping properties of butter depend largely upon 
the treatment of the cream from the time it is separated 
from the milk until it is ready for the churn, that is, in 
the best possible condition to yield the maximum quantity 
and the best quality as to flavor, texture, solidity, etc., 
free from casein and other undesirable substances. This 
perfect condition of cream is understood by the term 
““ripened cream,’ and when this condition can be pro- 
duced by the butter-maker with uniformity, regardless of 
the seasons of the year or extremes of climate, the process 
may be reckoned as nearly perfect as possible, and not 
until then. Itis most desirable that the process be as sims 
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ple as possible, in fact within the reach of every creamery 
and dairyman in the country, and all the means required to 
attain these results can and should bea part of every dairy 
and creamery, large or small. 

Boyd’s process or system of ripening cream or milk is 
the result of years of practical work in a private dairy of 
about 40 Jersey cows. After it had been thoroughly tested 
and used, during all the seasons of the year, it was pat- 
ented in the United States, Canada, and Great Britain, 
and given to the public in the year 1889, a very consider- 
able time in advance of any of the artificial methods of 
ripening, now being advocated under the representations 
of “*‘ pure cultures of bacteria.”’ 

When first introduced it was met by a sea of opposition 
from the experts, who would see nothing good in it, but 
gradually it has been making its way in a quiet manner 
into popularity until at present it is being successfully 
practised in every state in the Union, and is gaining favor 
every day with the most practical butter-makers. 

The apparatus necessary to practise the process supplies 
all the conditions required to produce a uniform result every 
day in the year, the temperature of the lactive ferment 
and also of the cream being entirely under the control of 
the operator during the entire process. 

The directions for using the process, which go with every 
purchase of the apparatus, are as follows: 

To make the Best Ferment.—Take milk from fresh-milk- 
ing cows (that from pregnant cows will not answer); sub- 
merge the milk warm from the cows in Cooley cans in ice 
water. Skim at twelve or twenty-four hours, as most con- 
venient, and use this skimmed milk for making the fer- 
ment; or select milk as above, run it through a separator, 
and save the skimmed milk for making the ferment. 

The skimmed milk so selected is then brought to a tem- 
perature of go°, in a water bath, being constantly stirred 
during the operation of heating. As soon as the tempera- 
ture of the milk reaches go’, place it in the fermenting-can 
and close the cover tightly, having first rinsed out the can 
with warm water. Allow the can to remain closed for 
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wenty or twenty-four hours, when the ferment will be 
found thick and in the proper condition for mixing with 
the cream or milk to be ripened. 

How to use the Ferment.—First bring the cream or milk 
in the vat to a temperature of 66° to 70° Fahrenheit, when 
the ferment is to be thoroughly mixed with the cream or 
milk in the proportion of 2 per cent of the ferment to the 
amount of cream or milk to be ripened. Remove one or 
two inches of the top of the ferment, which is not desirable 
to use, and strain the rest through a fine strainer or hair 
sieve into the milk or cream. The finer the ferment is 
broken up the more effective its operation will be. After 
the cream or milk and ferment are well stirred and mixed 
at the above temperature, the vat must be closed and al- 
lowed to remain undisturbed until the cream is ripened, 
requiring from twenty to twenty-four hours for the opera- 
tion; the cream when ripe will be found thick, mildly acid, 
and in the proper chemical condition, requiring only to be 
cooled to the proper temperature for churning. 

Churning.—The best temperature for churning depends 
¢o much upon circumstances that the range is very wide, 
from 55° to 68° Fahrenheit. The richer the cream in but- 
ter-fat the colder the temperature should be, and the more 
milk the cream contains the higher the churning tempera- 
ture should be. After the cream or milk and ferment are 
mixed, no more stirring is admissible, as any agitation of 
the cream afterwards retards the ripening process. 

Butter by Shallow-pan Creaming.—Raise the cream in a 
cemperature of about 60° F.; avoid as much as possible 
Skimming milk in with the cream; ripen at about 68° f.; 
churn at 60° to 62°. Free the granules of butter from the 
buttermilk by washing in water, temperature about 55°. 
Salt, I oz. to 1 lb. of butter. 

Butter by Deep Cold Setting and Cooley System.—Raise the 
cream in ice-water; milk may be skimmed in with the 
¢tream or not as desired; with the Cooley cream a very 
considerable portion of milk added to the cream will pro- 
duce no bad effects. Ripen at a temperature of 68° by 
adding lactive ferment; churn at temperature of 58° to 65°; 
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wash the granules in water, temperature 50° to 55°, and 
salt as above. 

Butter from Separator Cream.—Cool the cream from sep- 
arator to 66° to 68°, add lactive ferment, and churn at 55° to 
58°, according to the percentage of butter-fat in the cream. 
The cream should be cooled after ripening so that the 
temperature of the cream will register not over 55°. This 
cooling requires time and patience, but will be rewarded 
with solid granules. Wash in water at 50° to 52°. Salt, 
I oz. to I lb. of butter. 

Good butter should not contain more than 16% of water 


(and may contain as little as 8%) when properly worked. . 


It is sufficiently worked when it presents a delicate elastic- 
ity to the touch, and when broken should show a perfect 
uniformity of grain and color. 


THE ALKALINE TABLET TEST OF ACIDITY IN 
MILK OR CREAM+ 


By Prof. E. H. Farrinetron, of Wisconsin Dairy School. 


This test is now extensively used by persons interested in 
either one or all of the dairy products: milk, cream, butter, and 
cheese. It shows the éxtent to which acidity has developed in 
a given sample and gives this information quickly. Briefly 
stated, it may be used for the following purposes: 

First.—For testing the acidity of milk. To detect those 
lots which are apparently sweet, but too nearly sour for pasteur- 
izing, for retailing, or for making the best butter or cheese. 

Second.—For testing the acidity of each lot of cream dur- 
ing its ripening, to trace the progress of its souring, and to show 
whether the fermentations should be hastened or checked in 
order to have the cream in a certain acid condition at a given 
time and ready for churning. 

Rapid Method of Testing Many Lots of Milk.—In addi ion to 
the tablets, the only apparatus necessary for testing the acidity 
of either milk or cream is a common white teacup, a 4, 6, or 8 
oz. bottle, and a No. 10 brass cartridge shell or similar measure. 
The testing solution is prepared by dissolving one tablet in one 
ounce of water. This is the standard solution. Four ounces of 


* For a more detailed discussion of the alkaline tablet test, see Far- 
rington-Woll, Testing Milk and its Products, 18th Ed., pp. 118-133. 
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the tablet solution are made by filling a four-ounce bottle with 
water and adding to it four tablets. The No. to shell is filled 
with the milk or cream to be tested. This measured quantity 
is poured into a white cup. The same measure is then filled with 
the tablet solution and this is poured into the cup. The two 
liquids are thoroughly mixed, and the color of the mixture is 
noted. If there is no change of color, another measure of tablet 
solution is added. This is continued until the sample which 
is being tested retains a pink color. As soon as the pink color 
is obtained no more tablet solution is added. The per cent of 
acid in the sample tested is found from the number of measures 
of tablet solution it is necessary to add to one measure of the 
milk or cream sample in order to produce the pink color. Each 
measure of tablet solution represents one-tenth of one per cent 
acid when tests are made in this way. 

The Most Delicate Method.—A more exact testing of acidity 
can be made by using a 17.6-cc. pipette for measuring the milk 
or cream to be tested and a roo-cc. graduated cylinder for measur- 
ing the tablet solution. 

Five tablets are dissolved in 97 cc. of water in the cylinder, 
and this solution is gradually poured into the 17.6 cc. of milk or 
cream in a white cup. When sufficient tablet solution has been 
added to produce the pink color in the sample tested, the operator 
observes on the scale of the graduated cylinder the number of 
cc. tablet solution used. Each cc. of this tablet solution is equal 
to 0.0090 gr. lactic acid, and when 17.6 cc. of a sample is tested, 
each cc. of the tablet solution is equal to .or per cent acid in the 
sample. The per cent of acid in each sample is therefore indi- 
cated by the amount of tablet solution used in each case. 

Milk does not smell or taste sour until it contains about three- 
tenths of one per cent acid. It has been found, however, that 
milk containing over two-tenths per cent acid cannot be safely 
pasteurized, because such milk sours very soon. These tablets 
supply a quick means of sorting different lots of sweet milk, by 
showing which contain less and which more than two-tenths of 
one per cent acid. 

Cream is often ripened so far that the quality of the butter 
is injured. The usual method of the butter-maker for testing 
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the sourness of the cream is by the sense of smell and taste. A 
tablet test shows exactly what per cent of acid each lot of cream 
contains, so that the butter-maker is better able to manufacture a 
uniform grade of butter by always ripening his cream to the same 
point before it is churned. Sweet cream contains about 0.15% 
acid. Cream has reached the proper point for churning when it 
contains about six-tenths per cent acid. As the souring of cream 
is largely influenced by the temperature at which it is held, the 
butter-maker is able to know from an acid test of the cream 
whether it should be warmed or cooled in order to have it ready 
for churning at a given time and just sour enough for making 
butter of good flavor (see page 2750). 

Cheese-makers are beginning to use this test as a substitute 
for the hot-iron and other tests, because of the exactness with 
which it shows the acidity of the milk, the whey, and the curd. 


DIRECTIONS FOR THE USE OF MANNS’ TEST 
FOR ASCERTAINING THE ACIDITY OF 
CREAM. 


1. Stir the cream thoroughly; insert small end of pipette 
in cream and draw until nearly full; then put the finger over 
upper end of pipette and allow cream to escape slowly (by 
admitting air) until mark on neck of pipette is reached. 
Transfer to a tumbler, rinse the pipette three times with 
lukewarm water, adding the rinsing water to the cream in 
the tumbler. Now add to contents of the tumbler three 
drops of the solution marked ‘‘ Indicator” (phenolphtalein). 

2. Fill the burette up to the o mark with the solution 
marked ‘‘ Neutralizer” (alkali solution). | 

3. While constantly stirring the cream with the glass rod, 
allow the liquid to flow from the burette into the tumbler 
until the entire contents of the tumbler shows a pink tinge. 
Stop adding the solution from the burette the moment the 
color is permanent. 

4. Read the level of the liquid remaining in the burette. 
The reading shows the amount of acid present. 

The experience of those using the test indicates that 
where the acidity of the cream is right, to secure the best 
results in yield and flavor of butter, from 38 to 42 cc. of the 
neutralizer wili be required for the test. It is a simple 


BUTTER. 307 


matter for each butter maker to learn by experiment the 
exact degree of acidity and churning temperature suited to 
the best results, and with these as standards reduce the 
process of butter-making to a certainty. By testing his 
cream in the afternoon the butter-maker will be able to set 
it to ripen at such atemperature that it will show the proper 
acidity for churning next morning. 

In testing the milk for cheese-making-the same directions 
_ are to be followed, excepting that a much less acid condition 
is required; probably 15-20 cc. will give the best results. 
The whoie numbers are cubic centimeters; the intermediate 
divisions are fractions of a cubic centimeter. 

Precautions in Using the Test.—The solution marked ‘‘Neu. 
tralizer”’ is prepared of acertain strength. It is essentia: 
that this strength remain constant. Never let this solution 
stand without a stopper. Keepin glass or stoneware. 


PERCENTAGE COMPOSITION OF BUTTER. (Konic.) 


Aver- | Mini- | Maxi- | Sweet | Sour 
age. mum. | mum. | Cream | Cream 


Butter.) Butter. 
Nomwotwanalyses Included... 135E: |. 2.2 os all oe. es 10 II 
VV BUSS Op ROS eee GSAS Ars) Pes, 2) line Os agnOs 
Uwe ates Ware co aruda too. < 83.70 | 60.906 | 90.092 | 84.53 | 84.26 
GASeITIN ening sit osc <2 o's 7 19 4-78 61 8x 
Misilepstimanp saccistece's os «5 Ses 550 68 66 
ibeye ney zicals ht 5 Say Sine eee «12 } 45 ES cid Maem Mma 
JAS tos EOE Sa las eae ae 1.50 202 | £5.08 Ha25 TaEO! 


AVERAGE CHEMICAL COMPOSITION OF SWEET 
CREAM- AND SOUR CREAM-BUTTER. 


(FLEISCHMANN. ) 


Made from Sweet Made from Sour 
Cream, not Salted. Cream, Salted. 


Not Not 
Washed: Washed. Wenchod: Washed. 


IETS =, SAS PRES ee ee a 15.00 15.00 12.00 12.50 
CL he ens aaa a 83.47 83.73 84.75 84.62 
Casein and albumen...._.... .60 Ay .50 48 
Other organic substances....... .80 .60 see -40 


AsShaor ash and Salt. 3.2.2. <2): We. 12 2.20 2.00 
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ANALYSES OF PREMIUM BUTTERS, FAT-STOCK 
SHOW, CHICAGO, 1889.—IN PER CENT. (Morrow.) 


* 
) . 
Description of Samples. i 9 5 otal Ra 
OW) Se es 
| ee cee 
i 1. Sweepstakes—Creamery, gathered cream...|96 9.99] 85.41\1.01/3.58 
2 whole milk........ 94 12.19| 82.66|1.21|3.93 
3 . ID aityete Oey nae onan ae mayen 93 8.49| 86.53] .86]4.12 
4. oe From a grade cow.... ... .-- 95-5| 9-71] 85.96|1.03/3.29 
Ce First prize—From ANELSCVIGOWin- cis: cienotisers gt 8.99] 88.08] .79]2.13 
6. From a Shorthorn cow......... gi 12.07] 84.79|1.34|1.79 
Tah ties re From an Ayrshire cow ........ 93 Q-53| 86.53} .81/3 32 
Selita © HronialDevonicowe) 6.s5s) see 87 | 10.78] 86.20] .72/2.29 
Quy oss a From a Holstein cow..... eo--»-(92.5] TO.56| 85.53] .88/3.03 


AWVEGARE coos s cictecias alvinje civ vies einie elol eters es sel Q2-16 || -XOs2o| Goer mn CREE 


ANALYSES OF FOREIGN SAMPLES OF BUTTER. 
(In Per Cent.) 


No. of Ash 
Country. Anal- | Water.| Fat. | Curd. 
(Salt), 
yses. 
A. Salted Butter, 
Denmark yascereae sents S000 55 12.86 83.78 | 1.21 2.15 
SWedemha ines herrsenseeeie esc: 139 i) Wp te: 82.57 -98 2.32 
Bimland i ctiwc on eee conte ohreters 2 13.05 84.11 1.58 1.26 
Netherlands: civcjcecccr ict ajay 4 12.97 84.13 1.39 Yo5c 
FOramiCe} (Yael te csc h eroctocwrcis see aA 235 Meine 84.48 1.43 Hy 
Great Britain....... eaisie es eiataeistere 322 12.00) | 84.660) ara 2.11 
Germany..... eee dedireioderass 162 13-38 | 83.70 | 1.25 1.67 
Daly Ace toe qoaaee cc Cn tatelecterers 6 II 52 85.56 1.07 1.86 
JANIS tras aeteveleicraleie clots foysictairalepale 59 11.16 85.32 -96 2.56 
Canadaycine.- .- psoteddannéasscs 207 8.97 | 84.29 1.44 5.17 
Witte States xaiacicise wcislelelers claret 473 11.44 | 84.64 1.02 2.90 
B. Unsalted Butter. i 

GANIC sever ect aera slo caiaipie stator tues 58 13-73 85.80 | 1.39 -08 
Germamyirw seme cn-iee AGancndots 86 12.03 | 85.70 | 2.15 .12 
Great Britain. ae ecercc Hega's: 24 13.43 | 85.64 .80 «13 
AUS ti as Seti s Ovl ose ve jonacsonaocds r4ers 84.14 1.54 Ly 
Titealli yore Meter eicvelevarelh ale. ialelateim sverste ste 53 13.67 85.08 II Sie 
Switzerland...... sale itis aeteis 14 13-76 84.65 1-55 +04 
NUStT allay ai cia msteverncihe eral eee ae 2 10.63 87.71 1.38 -28 
Average for salted butter.. 1676 11.95 84.27 1.26 2.58 
“ “unsalted butter. 242 13507) | S524 1.57 “12 


* The standard of the scale of points in a total of 109 was: Flavor, ac* 
grain, 30; color, 75 ; salting, 1a. 


+ Chiefly salt. 
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COMMERCIAL GRADES OF BUTTER. 


(New York Mercantile Exchange ) 


EXTRAS. 


Shall be composed of the highest grades of butter made in the 
season when offered under the different classifications; 90 per 
cent. shall be up to the following standard. The balance shall 
not grade below Firsts. 

Flavor.—Must be fine, sweet, clean, and fresh if of current 
make, and fine, sweet, and clean, if held. 

Body.—Must be firm, smooth, and uniform. 

Color.—A light straw shade, even and uniform. 

Salt.—Medium salted. 

Package.—Good, uniform, and clean. 

Score.—Shall average 93 points, or higher. 


FIRSTS. 


Shall be a grade just below Extras, and must be fine butter for 
the season when made and offered under the different classifica- 
tions, and up to the following standard: 

Flavor.—Must be good, sweet, clean, and fresh if of current 
make, and good, sweet, and clean, if held. 

Body.—Good and uniform. 

Color.—Reasonably uniform. Neither too high nor too light. 

Salt.—Medium salted. 

Package.—Good and uniform. 

Score.—Shall average 87 points, or higher. 


SECONDS. 


Shall be a grade just below Firsts and must be good for the 
season when offered under the different classifications and up 
to the following standard: 

Flavor.—Must be reasonably good and sweet. 

Body.—lf creamery or dairy, must be solid boring. If fac- 
tory or renovated, must be go per cent. solid boring. 
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Color.—Fairly uniform. 

Salt.—May be high, medium, or light salted. 

Package.—Good and uniform. 

Score.—Shall average 80 points, or higher, 

THIRDS. 

Shall be a grade just below Seconds. 

Flavor.—Must be reasonably good; may be strong on tops 
and sides. 

Body.—Fair boring, if creamery or dairy, and at least 50 pe” 
cent. boring a full trier, if factory or renovated. 

Color.—May be irregular. 

Salt.—High, light, or irregular. 

Package.—Fairly uniform. 

Score.—Shall average 75 points, or higher. 

; FOURTHS. 

Shall be a grade just below thirds, and may consist of pra» 
miscuous lots. 

Flavor.—May be off flavored, and strong on tops and sides. 

Body.—Not required to draw a full trier. 

Color.—May be irregular. 

Salt.—High, light, or irregular. 

Package.—Any kind of package mentioned at time of sale. 


PACKING STOCK. 

No. 1—Shall be original butter, without additional moisture 
or salt, sweet and sound, packed in large, new barrels, having a 
wooden head in each end, or in new tubs, both to be parchment- 
paper lined, or a good uniform second-hand barrel having a 
wooden head in each end and parchment- pepe lined. Barrels 
and tubs to be packed full. 

No. 2—Shall be original butter, without additional salt or 
water, sweet and sound, and can be packed in promiscuous or 
different kind of barrels, tubs, or tierces, without being parchment- 
paper lined, and may be packed in either two-headed or cloth- 
covered barrels. 

No. 3.—Shall be of any grade or quality above grease, and 
packed in any and all kinds of packages. 

Charges for inspection shall be the same as the rules call for 


on other grades. 
GREASE. 


Shall consist of all grades of butter below Fourrus, free from 
adulteration, 
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FORMULA FOR CALCULATING THE YIELD OF 
BUTTER. 


In ordinary dairy or creamery practice, where modern 
methods of creaming and churning are applied, the yield 
of butter will exceed that of fat in the milk by 12 to 15 per 
cent, or I pound of fat in the milk will produce about 1.15 
pounds butter, i.e., yield of butter from 100 lbs. of milk = 
1.15/, f being the per cent of fat in the milk. 

Fleischmann’s formula: 

Yield of butter = 1.167 — .25 

Conversion Factor for Calculating Yield of Butter from the 
Amount of Butter-fat.—The following resolution was passed 
by the Association of American Agricultural Colleges and 
Experiment Stations at the annual convention of the asso- 
ciation, July, 1895: 

‘““Resolved, That this association recommends to the 
several stations that the results of tests of dairy cows or 
herds be expressed in terms of butter-fat, and that when 
desirable to express these records in terms of approximate 
equivalent in butter such equivalent be computed by multi- 
plying the amount of butter-fat by 1}.”" (Report of Curtiss, 
Armsby, and Cooke.) 

The factor 1} is based upon the results of the Columbian 
dairy test, in which it was found that 117.3 lbs. of butter 
were, on the average, made from each 100 lbs. of butter-fatin 
the whole milk, and 96.67 lbs. of butter-fat of the milk was 
recovered in the butter. 


YIELD OF BUTTER FROM 100 POUNDS OF 
CREAM OF DIFFERENT RICHNESS, 


(MartTINY.) 


Per Ct. Fat] Yield of || Per Ct. Fat] Yield of ||Per Ct. Fat} Yield of 
in Cream Butter. || in Cream. Butter. in Cream. | Butter. 
Ibs. Ibs. lbs. 

15 2 TES f 22 23,20 20 30.3 
16 TOs 23 24.0 30 BIR A 
17 17.7 24 Pet an 32.4 
18 18.8 25 26.1 32 33.5 
19 19.9 26 27.2 33 34-5 
20 Ch uage, 27 28.2 34 35-5 
2I 22.0 28 20.3 ir 36.6 


312 DAIRYING, 


YIELD OF BUTTER CORRESPONDING TO YIELD 
OF BUTTER-FAT PER DAY AND PER WEEK, 
in Pounds. 


Fat. Butter.|| Fat. | Butter.|| Fat. | Butter.|| Fat. Butter. 
AS PER DAY, 

0.30 0.35 0.95 I.II 1.60 1.87 2.25 2.63 
“35 «41 I.00 1.17 1.65 1.93 21.30 2.68 
240 +47 I.05 1.23 1.70 1.98 2.35 2.74 
°45 ~53 I.10 1.28 Days 2.04 2.40 2.80 
+50 +58 1.15 1.34 1.80 2.10 2.45 2.86 
55 -64 1.20 1.40 1.85 2.16 2.50 2.92 
60 +70 Ties 1.46 1.go 2.22 2.55 2.98 
65 -76 I.30 VG 2 1.95 2.28 2.60 3-03 
+70 -82 1.35 1.58 2.00 2.33 2.65 3.09 
°75 -88 I.40 1.63 2.05 2-39 2.70 3.05 
-80 -93 1.45 1.69 2.10 2.45 2.75 3.21 
285 -99 I.50 1.75 2.15 2.51 2.80 3.27, 
go 1.05 1.55 1.81 2.20 2o57) 2.85 3°33 

B. PER WEEK. 

5.00 5.83 7.50 8.75 10.00 11.67 12.50 14-58 

5-10 5-95 7-60 8.87 10.10 11.78 12.60 14.70 

5.20 6.07 7-70 8.98 10.20 II.90 12.70 14.82 

5.30 6.18 7.80 g.10 10.30 12.02 12.80 14.93 

5.40 6.30 7.90 Q.22 10 40 12.13 12.90 15-05 

5-50 abs 8.00 9-33 10.50 12.25 13-09 15.17 

5-60 6.5 8.10 9-45 10.60 12.37 13.10 15.28 

5-70 6. a 8.20 9:57 10.70 12.48 13.20 15.40 

5.80 6.77 8.30 9.68 10.80 12.60 jy 136 3o 15.52 

5-90 6.88 8.40 g-80 10.90 12.72 13-40 15.63 

6.00 7-00 8.50 9-92 11.00 12.83 13.50 15-75 

6.10 7.12 8.60 10.03 II.10 12.95 13.60 15.87 

6.20 7-23 8.70 To.15 II.20 HEIKO Y/ 13.70 15-98 

6.30 7-35 8.80 10.27 11.30 13.18 13.80 16.10 

6.40 7-47 8.90 10.38 11.40 13.30 13-90 16.22 

6.50 7-58 g.00 10.50 II.50 13-42 14.00 16.33 

6.60 7-70 g.10 10.62 11.60 13.53 14.10 16.45 

6.70 7.82 g-2Q 10.73 11.70 13.65 14.20 16.57 

6.80 7-93 9.30 10.85 11.80 13.77 14.30 16.68 

6.90 8.05 9.40 10.97 IL.go 13.88 14.40 16.80 

7.00 8.17 9.50 11.08 12.00 14.00 14.50 16.92 

7-10 8.28 g.60 II.20 I2.10 14.12 14.60 17-03 

7.20 8.40 g.70 II.32 12.20 14.23 14.70 17.15 

7-30 8.52 9.80 11.43 12.30 14-35 14.80 17-27) 

7-40 8.63 9.90 LE.55 12.40 14-47 14.90 17.38 


Butter. Fat. Butter. 


-O1 -06 -07 
.02 .07 .08 
-O4 +08 -09 
+05 +09 oe 
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; FOR SP. GR. OF MILK FROM 


1.019 TO 1.0399, 


(See p. 261.) 


z poe 

Vann or 2-'" 
Sp.gr. 

(s) = ©.0000]0.0001]0.0002 
1.019 1.864] 1.874] 1.884 
1.020 1.961] I.970| 1.980 
1.021 2.057| 2.0606] 2.076 
1.022 2.153] 2.162] 2.172 
1.023 2.249| 2.258) 2.267 
1.024 2.344| 2.353) 2-363 
1.025 2.439| 2.449] 2.458 
1.026 2.534| 2.544] 2.553 
1.027 2.629] 2.638] 2.648 
1.028 BZA 2.723) 2a 7A 3 
1.029 2.818] 2.828] 2.837 
I .030 2.913] 2.922] 2.931 
1.031 3-007] 3.016] 3.026 
1.032 3-I0t| 3.110] 3.120 
1.033 3-195] 3.204| 3.213 
1.034 3.288] 3.298] 3.307 
1.035 3-382) 3.391] 3 400 
1.036 | 3.475] 3-484] 3-494 
1-037 | 3-568) 3.577| 3-587 
1.038 3.661] 3.670] 3.679 
1.039 | 3-754) 3-763) 3-772 


0©.0003]0.0004|0.0005]0.0006/0.0007}0.0008 |o. 000g 
1.894] 1.903] 1.913] 1.922] 1.932] 1.941] 1.951 
1.990] 1.999] 2.009] 2.018] 2.028] 2.038] 2.047 
2.086] 2.095] 2.105] 2.114] 2.124] 2.133] 2.143 
2.181] 2.191] 2.200] 2.210] 2.220] 2.229] 2.239 
2.277| 2.286] 2.296] 2.306] 2.315] 2.325] 2.334 
2.372| 2.382] 2.391| 2.401] 2.410] 2.420] 2.430 
2.408] 2.477] 2.487| 2.496] 2.506] 2.515] 2.525 
2.563] 2.573] 2.582] 2.591] 2.601] 2.610] 2.620 
2.657| 2.667] 2.676) 2.686] 2.695| 2.705| 2.714 
2.752| 2.762| 2.771| 2.781] 2.790] 2.799] 2.809 
2.847] 2.856] 2.865] 2.875] 2.884] 2.893] 2.903 
2.941} 2.951] 2.960] 2.969] 2-979] 2.988] 2.997 
3-035] 3-044] 3.054] 3.063] 3.072} 3.082] 3.091 
3-129| 3-138] 3.148] 3.157] 3.166) 3.176] 3.185 
3.223) 3.232| 3.241| 3-251] 3.260] 3.269] 3.279 
| 3+316] 3-326) 3-335] 3-344] 3-354) 3-363] 3-372 
3-410] 3-419] 3.428] 3-438) 3-447] 3-456| 3.466 
3-503 3-512] 3-521] 3-531| 3-540] 3-549] 3-559 
3.596] 3.605] 3.614] 3.624] 3.633] 3.642] 3.652 
| 3689] 3-698] 3.707| 3-717] 3-726] 3-735| 3-744 
3-781] 3-791] 3.800| 3.809] 3.818] 3.828] 3.837 


RELATION OF FAT CONTENT TO ACIDITY OF ’ 


SKIM-MILK, MILK, AND CREAM. (A. Vinp.) 
(See p. 306.) 
Skim- | Whole |- 
milk. | Milk. Crear. 
Fat contents.....]o per ct.| 5 per ct. | 25 perct.|30 per ct.|/35 perct.|4o0 perct. 
3 Cot on CCn|e Soa GCai lin Bell CCal Sy | eCal Seca. % 
Equal acidity test LOU|-skO)|! O25] chp legs . L4l 7 sti) O25 feeK2| 06 .II 
Es ee | 45: | 82/43 | 77/34 | -6t/3t-5] «57/20 | -s2la7 | «49 
a x 2 48 | .86]45.5] .82] 36 -65/33-5] -60/3 - 56/29 +52 
“ae ta i 50 -} .go|48 2861137 <5) ~ O71 35 -63]32.5] .58]30 -54 
x i im 52 | -94]49.5| -89| 39 70|36.5| .66/34 61/31 .56 
pe ce | 34 | 197/55 | +92] 40-5] -73/38 | -68)35 | -63)/32.5) «58 
zi ce | OS |. 199452 | +94] 40 | -74/38-5] -69/36 | .65/33 | -59 
ai “ce | 97 [2-03 ]54 | 97/43 | -77/40 | -72137 | -67/34 | -6x 
x re cc | 59 [t+06|56 |t.01 | 44 -79/41.5| «75/38.5] .69/35-5| -64 
60 |1.08}57 |1.03] 45 81/42 -76|39 -70}36 -65 
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THE SLIDING-SCALE OVERRUN. (FarrincTon.) 


Fat Re-| Butter Fat Fat Re-| Butter Fat Fat Re-) Butter 
covered fos ac covered ere 2 covered} from 

; in too lbs. : in too lbs. ; in too lbs. 
Milk. t Milk.! Butter.) Fat. || MiUK+! Butter.| Fat. 


Per Per The. Per Per Thee Per Per Te: 


Cent. | Cent. Cent. | Cent. Cent. | Cent. 
Den ea Osis o) Lgl Oy Aor O7 45 Ty A 5. Onmoseine Llos2 
2.6 | 95.96 TRS 16 A 2 Oy eis 1 ty Fees 5.7 |) OS8srO 4 mirsee 
Deh Al oie 203 115.8 Ares a OF ne SO. Ib nes 5:9 i) OSs 20) | etensens 
256) | 190.25 I16.0 ALA O7 202 TATA) 5.0 | 08.22 TTSo.3 
200) .O0n 2Oe)|) MANO) Ie ASO O77 Pez 7 620} oS 225 118.4 
320) OO 45 TEO. 2 A Oni) Opie Te 77 (Oy 1 98.28 | 118.4 
Sie 96.62 TRO.4 An7 Oy a7 7 652 | Osase 118.4 
3 200 Om el ar Ol 5 AeS5| O07 .o2.| Liye 6.3 | 08. s3nlenneas 
Bes NE OORSs aan Oley A007. 00) | rT720 6:4 OS. soil pmnSe 5 
32401 OOLOr THOS 50) O07 00 eri oO O25 | 408038) sG4s 
ZS ovaco. iT hOLO Sel 07.95 118.0 6.6 | 98.41 118.5 
SO simone Onn! aiati7i.O See O7e OO | km oere 6.7 | 082430 "ms so 
mig (OY PANN(GD| |, TREE fae Base |) OScOS et leon 6.8 |} 98.46 | 118.6 
ZB .Ot i@igeaAe | aTik gene Bode nOo so! || 6.9 | 98.48 | 118.6 
20) |) Ove st 1H 87 83 5.5 (OS. nO meme Ont Clow suk 118.7 
4.0 | 97-38 Try .3 


The table is based on the assumptions that 85 per cent skim-milk and 
Io per cent buttermilk are obtained, testing .1 and .2 per cent of fat, 
respectively; furthermore, that the butter contains 83 per cent fat. . 

Example.—3450 lbs. of ‘milk testing 4.2 per cent fat contain 3450 X 
.042= 144.0 lbs. of butter-fat; this multiplied by the overrun for milk 
testing 4.2 per cent, 1.175 gives 170.25 lbs. as the calculated amount ot 
butter which the milk would make. 


COMPARATIVE PRICES OF MILK, CREAM, 
BUTTER-FAT AND BUTTER. (Doanz.) 


Cream Price Bao 5% Sig Butter | Butter 
Per Cent per Milk. Mi ats Milk. Fat per per 
Fat. Gallon. ——Price per Quart.—— Pound. | Pound. 
Cents. Cents. Cents. Cents. Cents. Cents. 
20 50 12 14.5 386] 28 123015 
20 55 12 TE eS 18 31 26 
20 60 aS 16.5 TOS 34 28 
20 65 14.5 18 21 37 31 
20 70 TS 5 19 22 40 33 
22 50 11 13 HS 25 2I 
22 55 12 I4.5 ly 28 23.05 
22 60 13 Seas 18 au 26 
22 65 1S eS 16.5 19.5 335 28 
22 70 Te Ley aS 20.5 36 30 
22 75 15 re5 22 30 3205 
25 55 rr mo ns 25 21 
25 60 Lie os 14 TO. 5 27 aos 
25 65 D2,'5 15 100 a 20.5 24.5 
25 70 13 16 18.5 32 260.5 
25 75 14 17 19.5 34-5 28.5 
25 80 TS DAES 20.5 B15 30.5 
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POUNDS OF MILK REQUIRED TO MAKE ONE 
POUND OF BUTTER. 


Per Cent Lbs. of Milk per Per Cent Lbs. of Milk pet 


Fat in Milk. 1 lb. of Butter. Fat in Milk. 1 lb. of Butter. 
alo wi 5d o einile - 31.1 BOG id atoe'a sveme st L754 
PCM a a sed Soe e cei 29.0 OCHRE CEE Bree 16.7, 
oS TO AP earns 27.2 IE eae ap A a ee 16.1 
eens sialie ita tele 25.5 BORN chal ah anal 15.5 
Bale ela se wal leare's 24.2 Ga: wlovditetay sate tt x 15.0 
EPO sik sv eichs w aces 22.9 GOs sa teen wise 14.5 
ONES a, 3G. 0 ain 2027 Go De ale a ereeim staves 14.0 
Beara isa \el's 6 %=: 2 20.7 BRAN i Wigue te etonints 13.6 
re 19.8 OrOzeiaiaa de dale tees 13:2 
re asad ithe. a's 18.9 CoB aia dl nat eara. 12.8 
Beret xe al'siay's6 2 18.1 WeOaiwiartn abalone 2 12.4 

Lbs. of Milk per Per Cent Lbs. of Milk per Per Cent 

1 lb. of Butter. Fat in Milk, vlb. of Butter. Fat in Milk. 
BO, as Ric otes Soait? Oe ZO Biers sararctar sierra 3:34 
DES wide sacs 63 7.90 2 [eR a Oe 3.22 
Riietasw veil wid aia e.0 7.25 I hal als) aseiatarsss Sant 
oy) ht ae 6.69 DOE shonin’: Slave re' Onn 
Pa tata@ale sales. OV2T BO siehaats was, x 2.90 
Daten pdisie.ds5 <3: 5,00 SRDS cia tusanella id slaket 2.82 
IOs uses Sectors, S44 BO sid hate etka ate 279 
DY hha wid oat A Aa Be BR slo) as sie exatetcret a 2.64 
NSS eas 4.83 GAa piesnmuie salatne 2.56 
BEY Mhane Se se wes 4.58 ER ALS 2.48 
BE Nerahas aheibs) ales 4-35 BO. ais eave ae 2.42 
ON Re Rene 4.14 2 Ae aoe a 2.35 
a Nateesaiccstc a o's) 3.95 QOL awed wiale.s 2.2¢ 
I ita Wi ialle say a: 3.76 GQ wie Yateialy ietare iohiate 2.23 
Pe Wiia wicks seis 3.02 AO oa ine We ayia ae | 
Be aietelshyiaia isis! o:<) 8:47, 


The two preceding tables are based on ordinary creamery 
experience, 1 pound of fat in the milk producing 1.15 
pounds of butter. 
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NUMBER OF POUNDS GF MILK REQUIRED FOR 
MAKING ONE POUND OF BUTTER. (Kircuner.) 


Lbs. Butter per | Lbs. Milk per x Lbs. Butter per | Lbs. Milk per x . 
too lbs. of Milk. lb. of Butter. 


41 


WWWWWWWWNNNHNNND 
ASME a eNEeT SOLS irene elec a ee. cons! 
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Ww 
ies) 


DISTRIBUTION OF MILK INGREDIENTS IN 
BUTTER MAKING. (Cookz.) 


a) 

= 

gS 

on 

o 

lbs. 

tooo Ibs. of whole milk..../130.0 
800 lbs. of skim-milk. ...] 78.0 
200 DS) Ob Cream. oie) fe 52.0 
187 lbs. of buttermilk.....] 14.91 
agesulbsS on butter.cs- 37.09 


SCORE FOR JUDGING BUTTER GENERALLY 
ADOPTED IN AMERICAN CONTESTS. 


PVAVORS. vate sc; cagna- > waar b oie anes aay ee 45 
Grain (body) 7s s.2,s +s sie Doan 25 
COMES ococe aX Sedo a. 2 01a ares oe eee 15 
DAIES, o's, dyevanocerciersce Mare eos te lahat eee IO 
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.67 


40. 
38. 


04 


oOo 


46 


71 


.48 | 
-33 
.26 


too Ibs. of Milk. lb. of Butter. 
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NS 
N 
N 
nN 


rs| Proportion 
a FS 5 of the Total 
; ‘Oo 3 | oP : Milk Fat 
= mH © |=H| G | found in the 
fy Or) <a es tee Product. 
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This score has been adopted in judging butter exhibits 
at various State fairs and dairymen’s conventions during 
late years; in some cases the score has been changed to 
50 for flavor and 5 for salting, otherwise as above, or to 
flavor 40, grain 30, with other points as above. 

Minimum number of points entitling exhibitors to a 
premium: 

Wisconsin Dairymen’s Association, 93, 95, and 94 points, 
for dairy, separator creamery. and gathered-cream butter, 
respectively. 

New York State Fair, 75 points. 


ENGLISH SCALE OF POINTS FOR JUDGING 
BUTTER. (McConne ut.) 


Perfection, 100. 
25 Flavor: nutty, aromatic, sweet. 
20 Moisture: as free from beads of water as possible. 
10 Solidity: firm, not melting easily, nor softening. 
25 Texture: closeness of grain, distinct fracture; not 
greasy. 
10 Color: natural, even. 
10 Make: remaining points, cleanliness, salting, nicely 
— put up, etc. 


3CORE IN JUDGING PROFICIENCY OF BUTTER: 
MAKERS. 
(Adopted by British Dairy Farmers’ Association.) 


Butter-making. 

Preparation of EHEAM css cheire he sis AEP SALCIMO «<0 sees. cte od, clateea repre eto ine 5 

STEMS ILS date. daleras se Gl VU TINO MUL JOS 8 fat pnts ave spare Loyajcletaterar ens 15 
Ventilation of churn.. : 4| Flavor and color.. 7 
Judgment and skill in ‘churning. 15 | Texture and freedom from moist- 
Washing butter in churn... ..... 10 Wide ae Bae ietielsreheistaee eg 
WSCIOL SCRAINET cic) Saaicies por eatk 4 | Cleaning ‘utensils .... 4 
Sas RIERA OM CLELce ste cc's tie lelo'> . 7| Rapidity and cleanliness of work- 
“ ‘ butter-worker...... aia SL) | MOR ea biais 5 wets thaihakeaa gece Ae 
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ANALYSES OF AMERICAN DAIRY SALTS. 
(In Per Cent.*) 


A - = ° o v o 
aay hater eo | ee o = gM 
= =} 5 fa) + 3) ms 

iS a = 0 Ss a oS 

Name of Brand. s A rs) g a 3 sf a) 38 

ay 8) 8) ¢ be 8 ee 

3 = ke c a > 13a | an 

ra 2 2 op 9 = ak | Gu 

5 cd od S a ° aS |o0 

OME teisielarelaletes ryaee 98.39 22 12 +07 03 SUT 4a 24 
AMGHOEN farereicleisctucsteree 97-79 48 28 08 06 Bevan penn C4 | Ue 
ASHtON Ty tet eevetete Boll) Crsisten: 42) .20 .16 .03 =18 |) .7oz ) 130) 
Bradlevianemct eas a 98.27] .g0 -40 .07 -02 -34 | 876] 63 
Canfield ‘& Wheeler... 98.18] 1.21 .22 .I2 104 +23 [1.062 | 26 
Diamond Crystal.....| 99.18] .54 -19 .05 [oR -or | .880 | 33 
lahat ods noqoadeane 98.58] .66 54 10 02 Bedoya cipal || Se 

Genesee sleretoie tien 98.27] 1.11 24 07 o4 | 316] 875th ort 
EIS Meee ene g8.19| 1.44 14 10 .02 Satie 907 | 28 

Wee UO Vearrersriisteisissieievens 98-05) eat 39 08 OI .06 }1.094f|. 25t 
Ones tate mre setae 98.24| 1.46 06 08 | .06,| .10 |z.072 | 2 
Vacuum! Pans. 22... 98.00} 1.15 36 <x .03 -30 |m.o75 |e go 
WiATSBIW)ae<teeieee ei Ooe43i Qo +40 .06 -03 -12 | .962 39 
Worcester. cnlenn ass 98.57| .92 «25 -07 .02 +17 |t-149 | 29 
Collemanwaos necesito 98.21] 1.48 -10 .04 .08 .09 | .865 28 
RICE yi ied bn Ue tienes 97-57| 1-85 .12 309) |) )2.07 .30 | .828 | 30 

Windsor pn nsieirs 98.43] .9o 51 O4 02 11 |x.107§] 26§ 


* See Wold, ‘‘ A Study of Dairy Salt,’? Bulletin No. 74, Wis. Exp. Sta. 
+ Butter-salt; cheese-salt, appar. sp. gr. .671; rate of solubility 34 sec. 
¢ Butter-salt; cheese-salt, appar. sp. gr. .o44; rate of solubility 37 sec. 
§ Butter-salt; cheese-salt, appar. sp. gr. .891; rate of solubility 32 sec. 


TEMPERATURES AT WHICH DAIRY PRODUCTS SHOULD 
BE STORED IN COLD STORAGE. (Douctas.) 


K Temper- Temper- 
Article. ature, Article. ature, 
deg. F. deg. F. 
BG Ger goed, Ay Seated eer 25-38 | Mille, ES Gs cre c 32 
Butter, to freeze....... 20 | Oleomargarine....... 20-35 
BaheGrine yo. ce Uy duels aie 20-35 Poultry, trozenweweiee 28-30 
CHEESES ac Krein icone 28-35 || Poultry, to freeze.....] 10-18 
Creda lise eee e tae 35 Poultry, long storage. . Io 
Bia pee ath aang: Meade ae 28-35 || 
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V. CHEESE. 


HOW AMERICAN CHEESE IS MADE. 
By Prof. Joun W, Decker, of Ohio Dairy School, Author of 
‘Cheddar Cheese Making.”’ 

A. Factory or Cheddar Cheese. 

As soon as the milk is received at the factory it is heated 
to 86° F. and a rennet test made.* 

lf the milk is not ripe enough it is held till the proper 
acidity is reached. If the milk is very sweet a Starter of 
sour milk is added to hasten it. The milk should be set at 
such a ripeness that there will be one eighth of an inch 
of acid (fine strings) on the hot-iron in two hours and a half 
from the time rennet is added. 

If the cheese is to be colored the color is added just be- 
fore setting the milk. When it is thoroughly stirred in, 
the rennet may be added, The amount of rennet to be used 
depends on the kind of cheese desired. If a soft fast-cur- 
ing cheese is wanted, enough rennet i's used to coagulate 
the milk in fifteen to twenty minutes; if a slow-curing 
cheese, enough to coagulate in thirty to forty-five minutes. 
It is stirred in thoroughly in four or five minutes and then 
the dipper is run lightly over the top, to keep the cream 
down till the milk begins to thicken, when a cloth cover is 
spread over the vat and the coagulation allowed to continue 
till the curd will break clean over the fingers. 


* The Monrad rennet test is recommended. It consists of a 160 cc. tin 
cylinder for measuring the miik, a 5 cc. pipette, a 50 cc. graduated flask, 
and a half-pint tin basin. The rennet is measured with the 5 cc. pipette 
and delivered into the socc. flask, the rennet adhering to the pipette being 
rinsed into the flask with a little water. The flask is then filled with water 
to the 50 cc. mark, and the solution mixed by shaking. The milk, the 
. temperature of which should be 86° F., is measured in the tin cylinder, 
emptied into the half-pint basin, and 5 cc. of the dilute extract is measured 
into the 160 cc. of milk, and the number of seconds required to curdle it 
noted. If a few specks of charcoal are scattered on the milk and the milk 
started into motion around the dish with a thermometer, the instant of 
eurdiing can be noted by the stopping of the specks. They will stop so 
suddenly as to seem to start back in the opposite direction. The Marschall 
rennet test isa very convenient device for ascertaining the exact moment 
of coagulation, and is used extensively in cheese factories. 
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The curd is then cut, using the horizontal knife first and 
cutting lengthwise of the vat. The cutting is finished from 
this point with the perpendicular knife, the curd being thus 
cut into cubes one-half inch in diameter. Without waiting for 
the curd to settle, begin stirring very carefully with a wire 
basket, and rub the curd off from the sides of the vat with the 
hand. As soon as this is done, turn on the heat carefully and 
raise the temperature slowly to 98° F.; when the curd is firm 
enough a wooden rake is used to stir it. The temperature is 
raised at the rate of one deg. in 4~-5 min. 

As soon as the temperature of 98° F. is reached, begin trying 
the curd on the hot iron for acid. The curd must be firm enough 
when the whey is drawn, so that a double handful pressed together 
will fall apart readily. This is the test for a proper cooking. 
When fine threads $ in. long show on the hot iron the whey is ready 
to draw.* This should be 24 hrs. from the time the milk was set. 
The whey is drawn off by means of a whey gate and strainer, 
and the curd dipped into a curd-sink or on racks placed in the 
vat, over which a linen strainer-cloth is thrown. The curd 
should be stirred on the cloth to facilitate the escape of the 
whey, andt*is then left to mat together. In 15 or 20 min. it can 
be cut into blocks 8 or ro ins. square, and turned over. After 
turning several times these blocks can be piled two or three 
deep. The acid will continue to develop in the curd; when it 
will string about an inch it will have assumed a stringy or meaty 
texture, so that it will tear like the meat on a chicken’s breast. 

It is then run through the curd-mill and cut up into small 
pieces. These pieces are stirred up every little while to air. 
In the course of another hour and a half there will be 2 in. of 
acid on the curd; it will smell like toasted cheese when pressed 
against the hot iron, and half fat and half whey will run out 


* The acidimeter is sometimes used to take the place of the rennet test 
and hot iron. The apparatus is sold by firms handling dairy supplies. 
The milk is set at an acidity of .2 per cent. When cut the whey will 
have a lower acidity, probably .17 per cent. When the acidity in the © 
whey reaches .2 per cent the whey is drawn. The drawings from the 
curd will show a rapid increase in acid. This test should be used with 
care and in combination with rennet test and hot iron. 
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when a handful is squeezed. It is then ready to salt. It is 
cooled to 80° F. betore salting. It a fast-curing cheese is wanted 
use 2 lbs. per too Ibs. of curd; 2} lbs. are used for a medium 
cheese, 3 lbs. for a slow-curing cheese. The curd should be spread 
out.at an even thickness and the salt applied evenly. It should 
then be thoroughly stirred several times. ; 

As soon as the harsh feeling has left the curd it is ready to go 
to press. The screw should be turned slowly, but fast enough so 
that a stream of brine is kept flowing. The full pressure should 
not be applied for ten minutes. In an hour the bandages can 
be turned down, and full pressure is then applied. The Helmer 
continuous-pressure gang-press is the most satisfactory, as the 
cheese will not loosen during the night. The next day the 
cheese are placed on the shelves and the rinds greased. They 
should be turned and rubbed every day. The temperature 
of the curing-room should be 60° to 65° F., and moisture should 
be supplied in dry weather. The cheese are boxed and shipped 
in about a month. 

B. Cheese Made on the Farm. 

For a farm dairy it will be much easier to make up sweet-curd 
cheese than sour-curd cheese, described in the preceding. For 
this purpose it is necessary to have a curd-knife, a cheese-vat, 
and a cheese-press; the method of procedure is as follows: 

The milk, which must be clean and sweet, is heated to go° F., 
and if any artificial color is required it is added at this time. 
Set the milk with enough rennet extract to coagulate in 20 to 30 
minutes. About four ounces of Hansen’s rennet extract per 
1000 lbs. of milk will prove a sufficient amount. 

As soon as the curd will break over the finger cut it fairly 
fine; then raise the temperature one degree in 3 minutes until 
108° F. is reached, at the same time stirring carefully to keep 
the curd particles apart. Hold at 108° F. till the curd is firm, that 
is, till the pieces do not feel mushy. Then draw the whey and 
stir till the whey is well drained out. ‘Salt at the rate of 24 Ibs. 
of salt to roo Ibs. of curd, and when the salt is well worked in 
it may be put to press. It will, however, improve the quality if 
kept warm and allowed to stand a number of hours before salting 
and pressing. The cheese should be cured in a room (preferably 
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a cellar) where the temperature can be kept at 60° F. Higher 
temperatures may spoil it. The cheese should be cured for two to 
three months before it is sold. 


CAUSES OF TAINTED MILK. 


The causes of tainted milk have been classified as fol- 
lows, by the Swiss scientist, Dr. Gerber: 

1. Poor,decayed fodders,or irrational methods of feeding. 

2. Poor, dirty water, used for drinking-water or for the 
washing of utensils. 

3. Foul air in cow-stable, or the cows lying in their own 
dung. 

4. Lack of cleanliness in milking; manure particles on 
udder. 

5. Keeping the milk long in too warm, poorly ventilated 
and dirty places. 

6. Neglecting to cool the milk rapidly, directly after 
milking. 

7. Lack of cleanliness in the care of the milk, from which 
cause the greater number of milk taints arise. 

8. Poor transportation facilities. 

g. Sick cows, udder diseases, etc. 

10. Cows being in heat. 

11. Mixing fresh and old milk in the same can. 

1z. Rusty tin pails and tin cans (Béggild). 


DETECTING BAD MILK: DIRECTIONS FOR OP: 
ERATING THE WISCONSIN CURD-TEST. 


Cheese-makers are often troubled with so-called floating, 
pinholed, or gassy curds which produce cheese defective in 
flavor andtexture. The cause of this poor quality of cheese 
often seems beyond the power of the operator to determine. — 
While he has heretofore usually laid it to ‘‘bad’’ milk, it 
was often impossible for him to locate the trouble. By — 
means of the curd-test the operator is usually able to tell 
which patron or patrons are furnishing the bad milk; and — 
often in the patron’s herd it will be shown to be due to a 
single cow. This test as here described originated at the 
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Wisconsin Dairy School in 1895. Apparatus for making 
the test is now furnished by dairy supply-houses, although 
a home-made test can be improvised by using pint fruit- 
jars and a wash-tub or some small tank, in which the jars 
of milk can be heated in warm water. 

DETAILS OF THE TEST.—I. A pint glass jar which has 
been thoroughly cleaned, and sterilized with live steam, is 
filled about two thirds full with the milk to be tested. 
2. It is not necessary to take an exact quantity of milk, 
but each jar should be plainly labeled. 

3. The numbered jars of milk are placed in a tank or tub 
of water which is heated until the milk in the jars has a 
temperature of 98° F. 

4. The thermometer used should first be rinsed in boiling 
water before being placed in another sample, to avoid con- 
tamination of good milk with bad milk. 

5. When the milk has reached a temperature of 98° F., 
add 10 drops of rennet extract to each jar of milk, and mix 
by giving the jar a rotary motion. 

6. The rennet soon curdles the milk, and the curd is al- 
lowed to stand for about twenty minutes until it is firm. 

7. The curd should then be cut into small pieces with a 
case-knife, and after settling the whey is poured off. 
The best tests are made when the separation of whey is 
most complete. By allowing the samples to stand for a 
short time, more whey can be poured off, and the curd 
thereby rendered firmer. 

8. The jars containing the curd are then again placed in 
the tub and the temperature of the water around the jars is 
maintained at or near 98° F. by adding hot water from time 
totime. The tub or vat is covered, the curds are allowed 
to ferment in the sample jars for six to twelve hours and 
are then examined. 

g. The impurities in any particular sample will cause 
gases to be developed in the curd, so that when it is cut 
with a knife pin-holes or gas-holes can be easily detected. 
Milks having a putrefactive or stinking odor should be 
classed as bad, even though the curd has a good texture 
and is free from pin-holes. 
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The curds in this test are made under conditions most 
favorable for developing in them any defects which may be 
caused by the presence of undesirable bacteria that are 
brought to the milk by dust, dirt, and other impurities. 

The odor of a curd should be noticed as soon as the cover 
is taken from a jar. This is often sufficient to convince a 
patron that the milk is tainted, and may suggest to him the 
particular cause of the odor by its resemblance to some fa- 
miliar smell that he recognizes and can remove. 

A solid firm curd shows that the milk is pure and clean 
and has been properly handled. The rather firm curds 
which show fine finz-holes when cut with a knife are indi- 
cations of some of the worst impurities in milk, while the 
spongy curds show the presence of bacteria which in some 
cases have developed sufficient gas to float the curd. Per- 
sons familiar with milk soon learn to use the evidence 
obtained by this test to distinguish between good and bad 
milk, and to convince the milk-producers of the value of the 
test. (Dairy Bull., Wis. Exp. Station.) 


THE FERMENTATION TEST. 


The Gerber fermentation test (modified by Monrad) fur- 
nishes a convenient method for discovering tainted milk on 
the farm or at the factory. The test consists of a tin tank 
which can be heated by means of a small lamp, and into 
which a rack fits holding a certain number of cylindrical 
glass tubes; these are all numbered and provided witha 
mark and atin cover. In making the test the tubes jar 
filled to the mark with milk, the number of each tube being 
recorded in a notebook opposite the name of the particular 
patron whose milk was placed therein. The tubes in the 
rack are put in the tank, which is two thirds full of water; 
the temperature of the water is kept at 104-106" F. for six 
hours, when the rack is taken out, the tubes gently shaken, 
and the appearance of the milk, its odor, taste, etc., carefully 
noted in each case. The tubes are then again heated in the 
tank at the same temperature as before for another six 
hours, when observations are once more taken of the ap- 
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pearance of the milk in each tube. The tainted milk may 
then easily be discovered on sie) disbaly of the abnormal coagu- 
lation of the sample. 

Gerber concluded from over 1500 tests made by this 
method : 

1. That good and properly handled milk should not co- 
agulate in less than 12 hours, nor show anything abnormal 
when coagulated. 

2. If it does, it shows the milk to be abnormal, either on 
account of its chemical composition or because it is impreg- 
nated with too much ferment (rather, abnormal ferments, 
causing an undesirable fermentation). 

3. Milk from sick cows, cows that are strongly in heat, 
or cows with diseased udders will always coagulate in less 
than 12 hours. 

4. Only about 20 per cent of the tests coagulated within 
12 hours. é 

Monrad proposes the following rules for the adoption of 
this test by cheese factories: 

1. ‘‘A proper journal is kept of all the tests. 

2. ‘‘ The patrons whose milk is tainted have to pay the 
cost of making the test. 

3. ‘‘ The patrons whose milk is tainted will be kept track 
of, and in case there is any loss caused thereby they will 
have to stand it. 

4. ‘‘ Patrons having tainted milk shall be EP OE at once, 
and another test made three days later. If then the milk 
is still bad, a test of each cow’s milk is made on the farm 
and otherwise the reason sought to be discovered, and until 
then the milk will be refused.” 
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DETERMINATION OF HUMIDITY IN CHEESE- 
CURING ROOMS. 


The proper degree of humidity in the cheese-curing 
room will vary with different kinds of cheese and at differ- 
ent stages of the curing process. Green cheese should be 
placed in a somewhat drier curing-room than older ; the 
latter kinds, according to Fleischmann, require a relative - 
humidity of 9g0°-95°, against 85°-go° for green cheese. 

Kirchner states that the humidity of curing-rooms should 
not, in general, go below 80° or above 95°. Temperatures 
from 50°—70° F. are preferable in the curing-room. 

The following temperatures and percentages of humidity 
are recommended by Martiny: 


Per Cent 
Deg. Fahr. Humidity 
(a) For hard cheeses (Swiss, etc.). 


MG PEERY eh wie calcio ca bheia eieioee waiy Coates wees 59-63 90-95 
Pi ali euredain ks «apccsis ple cin wa nie Bete 54-59 85-90 
CEs te Ue rarcielt alsa joven wake ge ae aimee 50-54 80-95 
(4) For soft cheeses (Limburger, etc.)......... 50-59 80-95 


In the interior of our continent it is somewhat difficult 
to obtain as much moisture in the air of curing-rooms as is 
represented by the preceding figures ; the relative humid- 
_ity of ordinary curing-rooms in this region, therefore, but 
rarely goes over 60°. A higher degree of humidity may 
be obtained by hanging wet sheets of canvas in the curing- 
room (Decker), or by similar devices, as described in the 
thirteenth ann. report of Wis. Experiment Station. 

Self-recording thermometers are to be recommended for 
use in curing-rooms. For observation of relative humidity 
a wet and dry bulb thermometer, a Mittchoff’s hygrometer, 
or a Lambrecht’s polymeter may be used to advantage. 
Any of these instruments may be obtained through dealers 
in chemical glassware or dairy supplies; the prices range 
from $8 to $30. 
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TABLE SHOWING THE RELATIVE HUMIDITY IN 
THE AIR OF CURING-ROOMS. (Kinc.) 


Drirections.—Notice that the table is in three column sections. Find 
air temperature in first column, then find wet-bulb temperature in second 
column, same division. In third column opposite this is relative humidity. 

Laample,—Air temperature is 50°, in first column; wet-bulb is 44°, in 
second column, same division. Opposite 44° is 61, which is the per cent 
of saturation, or the relative humidity of the air. 


Dry 
Bulb. 


40 


41 


42 


43 


44 
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= 5 = 
5 ome! 3 oxy we 
Asi Fa en foe | Fa | em fos 
48 50 58 84 
49 55 61 59 89 
5D 61 60 94 
51 66 j— 
57 52 71 50 41 
53 a7. 51 45 66 
54 83 52 5° 
55 88 53 54 
56 94 54 59 
— —-——}, 62 55 64 
46 37 56 69 
47 42 57 74 
48 46 58 79 
49 51 59 84 
50 56 60 89 
Soul) wer 61 6r 95 
52 67 |-—— 
53 72 51 42 
54 78 52 46 67 
55 83 53 51 
56 89 54 55 
57 04 55 60 
— 63 56 64 
47 38 57 69 
48 43 58 74 
49 47 59 70 
50 52 60 84 
51 57 61 89 
59 52 62 62 95 
53 G7 | == 
Baal) 72 52 | 43 
55 78 53 47 
56 83 54 51 68 
57 89 55 56 
58 94 56 60 
a eT 64 | 57 | 65 
48 | 39 58 7° 
49 44 59 74 
5° 48 60 79 
SI 53 61 85 ——- 
52 58 62 go 
60 | 53 63 63 95 
54 oN) Po tes 
55 73 53 44 
56 78 54 48 
57 84 55 52 
58 89 56 56 69 
59 94 57 61 
—— 65 58 65 
49 40 59 1 
50 | 44 60 | 75 
51 49 61 80 
52 54 62 85 
6m |e 58 63 Cole) ama 
54 63 64 95 
55 oo 
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foree | SPS poe | ee Ves po) oo] ga 
5 3 3 
AZ\/BS | Mn [Og a | em fa OS) 2S | Mn 
67 70 63 48 69 60 
68 74 64 52 7° 64 
69 78 65 55 77 71 68 
74 79 82 66 59 72 71 
7 86 67 63 79 | 73 75 
72 QI 68 66 §jj— 74 79 
73 95 76 69 70 75 83 
— 7o 74 76 87 
62 47 71 78 77 gt 
63 51 72 82 —— 
64 55 73 87 66 47 
65 58 74 gt §f-78 67 51 
66 62 75 95 68 54 
67 66 §g— 69 57 
75 68 70 64 49 70 61 
69 74 65 52 71 64 
70 78 66 56 80 72 68 
71 82 77 67 59 73 72 
72 87 660) 403) 74 75 
73 gi 69 67 75 79 
74 95 70 71 79 76 83 
71 74 77 87 
78 92 
SCORE FOR JUDGING CHEESE. 
World’s New York, 1894. Wisconsin 
Fair -|Dairymen’s 
1893. For For Home | Assoc. 1894. 
Export. Trade. 
IENMIOINETAS cEd cists vee ees 45 45 50 45 
Texture (and body)....... 20 30 25 30 
LOST ty Aue Gey eee 15 15 15 15 
Se Mena ed Oe are ce ere an ae Io se Ae as 
Make up (finish) ... ..... 10 10 10 10 
100 100 I00 100 


PHRCENTAGE COMPOSITION OF CHEESE. (Ko6nie.) 


a ioe 
2 os eed 
et re, aaio Eras 
os = . foo Blove : 
- a Po) 79) 5/4 Un ale | 
o 4 S (as 5/seh| 3 
he S ) & jO%71s < 
GreammiGhHeeses. = ixeieiec cca de eileen 27 | 36.33] 40.71| 18.84] 1.02] 3.10 
Mullscreaim.cheese ..:sss.aie ies, a0 143 | 38.00] 30.25] 25.35] 1.43] 4.97 
PUA SkteNCMEESEsi.15 «vs, o's 5. (aise ats 21 39-79] 23-92] 29.67] 1.79] 4.73 
SCMMOITGES@ril-.2 ciacca o). sinless std auste 41 46.00] 11.65] 34.06] 3.42] 4.87 
NOUR CMGESE - a5/s) sto) viele 2 ole «)s!ev0\|(( 5 52.36] 16.03] 36.64 -90o| 4.07 


WV EG INE CSE Semi craicic sista trclaialelare.e 7 | 23.66] 16.91] 8.90] 45.75] 4.78 
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VARIETIES AND ANALYSES OF CHEESE. 


(McConnELL.) 


Water. | Casein Fat. | Sugar,| Ash. 


British, pressed— Per ct. |'Per ct. | Per ct. | Perct.| Perict 
Cheddar, 3 months........ 26:17 {| 24.93, ||) 3m.03) |hegeex 3.86 
a OD, VE aeeieies 21.177 || 26.31. | 1133468 | wa-Or 3-93 
r AVERAGE. cect 34.38 26.38 32.75; licen See 3.58 
Gheshite; new2.5 4 .eceae- 36.06 | 24.08 | 29.34) 5.17 4°45 
oa OLA siaee tee see ee S2e508)|¢ a2a50 ol 20.00) meena 4.31 
Derby cis oiBshiee ce eeroncers 31685" (24450) ||) _35-20n meas 4-24 
Dunlopy 2-3: .4h.st vases: 38.4604 “25.87 3-80) eee 3.81 
Gloucester (single)..... ... 8250, 2Oi5n eo. 2a gees 4.66 
ns (double) 7..-../-- 35-000) (2t-a74" || 26h Ga) |nietecrtern) og 
British, soft— 
Greate ot sic nn sietersiiers!| ta SOROS 4.9401 62-900 ete yaar Tene 
GEUEGI fies eka ies pieces came 30.35 | 28.85 85230) |» deamon 3.82 
French, soft— 
Brie ss: sein lsiens Bane ao cisten 50.35 T7518 ||: 25.42) | serste see o ae 
Gamempbexcts).. 30.26 6. lses>| | 50-068) M2r.o5e] (oer lereeenaeree 3.89 
Genvais) (Cream): <Ge)<cinsieel< 52.94 | 11.80 | 20.75 | 2.58 2.93 
Neutchatelie. 22, 2.) siacee/e 440471) DaisGo! |) 332700 I teectereer 2.99 
French, pressed— 
Gruyenrese se wien e's sel siet 34.087 ||) 25807 20.00 | sateen ns ee 
Ieroro isis da Ga Gado cope sieicicidl). 3re200)|| 2703) ||) 93. 0On leet 6.01 
Dutch—- 
Eidanr(round)\. esi eis -)- 36.28) | 24206) || so. 204 ectereree +90 
Gouda (flat)........ Sete cients ZUCQO! |! o40.0Q5:1| ted iOks | pretest 32 
German— 
IBACKSEGID ie yelere BDO SOE mie | aye leptenel pes dayetsto) 2.80 | 2.20 2.10 
Swiss— 
BACKSTE Ma eeewrsineitee eels siereis 35.80 |) 24.440 |) B7a40n| eae 2.36 
Bellelay. (Soft) senna. ose) 37-59 || 28-88) | gorost lees 3.48 
Eimimenthaler cen sm -telecccisre 25-04 |) 130.00) ||) 3 L.00)) |msinaieeet 4.00 
LItalian— 
GoreonZolaleraae stack slsels csc 44:04 |" (28.06. | 29284) es cictemrerl |e 
Panmesa\snter a actcteie sees at 30534 | 4-99 |) 1o-22 || seeereeee 6.25 
Vartous— 
American factory...-...... 25.903°| 98-22 | 3%<55) | sss eee eee 
Foreign skim, average..... 40508.) 933.37), 10.540 mOsm 3-81 
German sour milk.......... 63.63 | 25.27 FURST ecics, © ce 3.67 
Whey cheese (cow)........ 24.21 9.06 | 20.80 | 4t.o1 4-92 
“? ee (goat)... ..2. 25.29 g.10 | 20.98 | 29.21 3.88 
Centrifugalskim-milkcheese] 50.5 43-1 £2) i\n nee ee 


DISTRIBUTION OF INGREDIENTS IN CHEESE: 
MAKING. (CooKE.) 


— 


Total Casein | Milk- 
Solids. Fat. Pecos sugar. Ash, 


Per cent | Per cent | Per cent | Per cent | Per cent 


Cheeses 2.10 os 54-2 90.6 77-4 5.0 36 
Cheese-press drips... 9 4 6 Ta I 
Wiheyerein accom 44.9 9.0 22.0 03-5 63 


100.0 100.0 Too0.0 100.0 100 
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DISTRIBUTION OF FERTILIZING INGREDIENTS 
IN CHEESE-MAKING. (Cooke.) 


_| Nitrogen. |Phosphoric Acid Potash, 


lbs Ibs. lbs 
1000 lbs. of whole milk......... 5.30 1.90 1.75 
Deo Wee OL WHEY «0.0662 scsce es ss 735 1.23 1.63 
aGHOS. OL CHEESE... - ence cele oo: 3-95 .65 .12 


YIELD OF CHEESE FROM MILK OF DIFFERENT 
FAT CONTENTS. 


Vield of F Vield of f 
Per cent Fat|Cheese from Milk per Per cent Fat/Cheese from| Milk per 
in Milk. | 100 Lbs. of | Fund of | in Milk.” | 100 Lbs o ee 
ilk ace Milk. eese. 
Lbs. Lbs Lbs. Eps 
be 5:5 18.2 3 9.15 ph gt 
x 6.55 15.3 4 10.8 03 
8.0 12.5 5 12.4 8.1 


The quality of the cheese and its food value improve with the 
increase of fat in the milk from which it is made, (Decker. ) 


FORMULAS FOR FINDING YIELD OF CHEDDAR 
CHEESE. 


The approximate yield of green cheddar cheese from 100 
Ibs. of milk may be found by multiplying the per cent of 
fat in the milk by 2.7; if f designate the per cent of fat in 
the milk, the formula will therefore be: 


Wield of cheese: =: 2,77. 


The factor 2.7 will only hold good as the average of a 
large number of cases. In extensive investigations during 
three consecutive years Van Slyke found that the number 
of pounds of green cheese manufactured for one pound of 
fat in the milk varied from 2.51 to 3.06, the average figures 
being 2.73, 2.71, and 2.72, for 1892-94, respectively. For 
cured cheese the factor will be somewhat lower, viz., about 
2.6 on the average. 

If the percentage of solids not fat and of fat in the sam- 
ple of milk are known, the following formula, published by 
Dr. Babcock in the twelfth report of the Wisconsin Ex- 
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periment Station, will give close results (s = solids not fat; 
J. = fat): 
Yield of green cheese = 1.58(45 + .91f)- 

This formula is based on a water content of 37 per cent _ 
in the cheese; it may be readily changed to suit any par- 
ticular per cent. The average percentages of water in 
green cheese in Van Slyke’s investigations referred to 
above were 36.41, 37.05, and 36.70 per cent for the years 
1892-94, respectively. ‘ 

If the percentages of casein and fat in the milk are both 
known, the yield of cheese may be calculated from the fol- 
lowing formula, which will give fairly correct results: 

Yield of cheese = 1.1f + 2.5 casein. (Babcock.) 


YIELD OF DIFFERENT KINDS OF CHEESE FROM 
100 LBS. OF MILK. (F Letscumann.) 


Green Cured 
Cheese. Cheese. 


Ibs. lbs 
Soft full-cream cheese intended for immediate 

consumption. 25-33) beware 
Very soft full- -cream cheeses (Brie, Camembert, 

Neufchatel, etc.).. 18-22 12-15 
Somewhat firmer, full- ‘cream soft ‘cheeses (Lim- 

burger, Remondon cheese, (i) RASS apsiemmoge 13-16 Q-11 
Soft half-skim cheese (Limburg), 14 1bs. butter and 12-13 Q-11 
Soft skim cheeses (@ Za Brie, Camembert, Livarot. 

Backstein, etc.), 3-3.4 lbs. butterand .. ..... 7-5-12 6.5-9 
Roquefort cheese (made from sheeps’ milk)...... 18 I2-14.5 
Full-milk, from American and English cheeses, Q-II 8-9 

and .75 lbs. whey-butter. 

Full-milk from Dutch and Swiss cheeses........ 8-11 7-10 
and .75 lbs. whey-butter. 

Half-skim firm cheeses, 1.6 lbs. butter and..... AS 7-10 5-8 

Skim-milk cheese, 3-3.5 Ibs. butter and........... 5-7 4-6 

Sour-milk cheese, 3-3.5 lbs. butter and........... 7-5-9 5-6 

Scandinavian >, Gamimelost Sh oiie-jeisiel-eeleie sees 3-5-5-5 2-3 
and 3-3.5 lbs. butter. 

Whey cheese i( Niysost: "ita: wince cea ese tieeleeniseiere= oy Mea bronaheactcs 


and butter and skim-milk cheese. 


Whey in manufacture of full-cream cheese, 73-88 Ibs., average 81 Ibs. 
“ or 6 ** half-skim 6 72-80 a! & 76 “ec 
iy Hy ‘* skim cheese 66-76 ‘* ee gine 

Under similar conditions 5-7 lbs. less of whey are obtained in the manu- © 

facture of soft cheese than in that of firm cheese. 

The Zoss sustained in the manufacture of cheese amounts on the average 

to 3 lbs. per 1oo lbs. of milk, not considering the losses incurred in the 
curing of the cheese. 
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AVERAGE LOSS OF AMERICAN CHEDDAR 
CHEESE IN CURING, (Bascock.) 


nai Ss : Total Total 
3 : : 
4 9 £ Battie ea i ie Weight | Weight Loss. 
oO pyered. ae eese.! Green. | Cured. 
Days. Days. Lbs. Lbs. Lbs. | Per Cent. 
I I-10 6 \c9 2,812 2,741.5 | * 70.5 2.51 
2 II-20 16 242 7,350.9 7,077.9 | 270-9 30) 
3 21-30 25 298 8,530.5 8,160.4 | 370.1 4-34 
4 31-60 41 417 I2,353-3 | 11,684.4 | 668.9 5.41 
5 | Over 60 141 172 6,244.4 5730.0 | 508.4 8.11 
otal numberof cheese in preceding trials ............-% 1235. 
Average weight of green cheese ../s22..¢.2. | vaee- 30.2 lbs. 
be temperature of curing-room..... 61° F. (range 55-70°). 
ae humidity of air in curing-room........ 752 percent. 


’ 


LOSS IN WEIGHT OF DIFFERENT KINDS OF 
CHEESE DURING CURING, § (Martiny.) 


Per Gent, 
Swiss (Emmenthal)— 
made from whole milk will lose in........ 5 months 8-14 
ae ‘* half-skimmed milk will lose in 8 . 15-20 
te Pmekdim-milewill lose Tm «i... nic Bd i 12-15 
Tilsit— 
made from whole milk will lose in........ 4 * 12-25 
Dutch (Gouda)— 
made from whole milk will lose in........ 3 f- 20-28 
Ae oi adem 0. oe Py tite et cete ys oti o 15-25 
American Cheddar— 
made from whole milk will lose in........ 2 ve 5 


6 “ec ce ce ce 6 66 


Limburger or Remoudon— 


made from whole milk will lose in...... sama es 16-28 
Brick cheese— 

made from skim-milk will lose in........ Bey ant 15-30 
Camembert, Brie, Neufchatel, etu.— 

made from whole milk will lose in........ a ae 20-35 


Sour-milk cheese— 
made from whole milk will lose in....... Sey 50-60 
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THE CHEESE MARKET OF THE UNITED STATES. 


(THOM. ) 
Yield of 
Hard Cheeses. Milk. Cheese per| Ripening. 
roolbs. Milk 
English cheddar (best) ....... Whole milk Q-II 6-12 mo. 
Canadian or American cheddar} Whole milk Q-II 3-12 mo. 
BRUARMOM EN ier s fas. cee wee eeale Low fat 8-11 Long period 
SSUES lt SR cee Low fat 8-11 Long period 
[ES ee Low fat 8-15 2-3 years 
Sorr or FANcY CHEESES. 

Miasnonibert..... 2. «+c ss 3.5-4% fat 12-15 4 weeks 
LOST) Ca co Whole milk Q-1I 4 months 
PAHO OESE )l2)s 50 siehehancts_~ )et~ Whole milk 8-10 3-6 months 
Amer.‘ Neufchatel’’ and Cream sage poor } 12-14 (7) | Eaten fresh 

in tat 
Market- Retail Price per Pound. 
Hard Cheeses. able SS 

Period. Europe. U.S. 
English cheddar (best)....... 6'mo. or more!’ $0. 22-26 (|i. 2- eee so 
Canadian or American cheddar Months o.15* o.14-18 
ATW S  cus id MEO ele Very long O.15—-24 ease 
SRSA 2 32 Sy Rene ene Very long ©. 24-28 ©. 26-35 
[ERSTE Sti eae eae re Very long Oy ae tas) Mivtescae Srereiere Se 

Sorr or Fancy CHEESES. 

 OESTEETE IO 31209105 RO nen RE 1o days 0. 26-36 ©.50-70 
Cremcivatel Gy ea I-2 mo. O.23-24 0.45 
LS Og (o 2 21) a 2 mo. (?) @e 25-35 0 .45—-60 
Amer.‘ Neufchatel’’ andCream} Fewdays |.......... o 20-60 


* London, October, 190s. 


COMMERCIAL GRADES OF AMERICAN CHED- 
DAR CHEESE. (Ontario Dept. or AaRICULTURE.) 

First GRADE.—Flavor.—Clean, sound, and pute. 

Body and Texture.—Close, firm, and silky. 

Color.—Good and uniform. 

Finish.—Fairly even in size, smoothly finished, sound and 
clean surfaces, straight, and square. 

Boxes.—Strong, clean, well made, and nailed. Ends to be 
of seasoned timber. Close fitting. Weights stenciled or marked 
with rubber stamp. 

SECOND GRADE.—Flavor.—“ Fruity,” not clean, “turnipy,” 
or other objectionable flavor. 

_ Body and Texture.—Weak, open, loose,“ acidy,” too soft, too dry. 
Color.—Uneven, mottled, or objectionable shade. 
Finish.—Very uneven in size, showing rough corners, black 

mold, dirty or cracked surfaces, soft rinds. 

Boxes.—Too large in diameter; top edge of box more than 
$ an inch below the top of the cheese. Made of light material. 
Ends made of improperly seasoned material, 
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TuHirD GRADE.—Flavor.—Rancid, badly “off,’ anything 
inferior to Second Grade. 

Body and Texture-—Very weak, very open, showing pinholes 
or porous, very “acidy,” very soft or very dry. 

Color.—Badly mottled, or very objectionable shade. 

Finish.—Anything worse than second grade. 

Boxes.—No question of boxes sufficient to make Third Grade 
if other qualities are good. 

EXPLANATIONS.—It would be impossible to define exactly the 
qualities or defects which may appear in cheese. ‘The standards 
given are intended to indicate the range of quality for the different 
grades rather than to establish hard and fast rules to guide the 
grader. 

The expression “‘good color” means that the color must be of 
proper shade. There are cheap, inferior cheese colors used which 
do not give the proper shade, no matter what quality is used. 

The expression ‘“‘clean surfaces” in the definition for First 
Grade does not exclude from that grade cheese with a slight 
growth of blue mold, although it is desirable that the cheese 
should not show any signs of mold. ‘‘Black mold”’ (see defini- 
tion for Second Grade), is simply the advanced stage of the 
ordinary blue mold. 

The following scale of points will indicate the relative values 
of the different divisions of quality: Flavor, 40; body and tex- 
ture, 30; color, 15; finish and boxing, 15; =100. 

It is obvious that a defect in flavor of a certain degree counts 
nearly three times as much in determining the grade as a defect 
in finish or boxing of the same grade. 

Cheese which are strictly sour, or otherwise inferior to Third 
Grade, will be designated as “Culls,” for which there is no ~ 
classification. : 

Any lot of cheese shall be considered third grade if it shows 
three or more defects of Second Grade class. 

If there are not more than 15 per cent of defective cheese in — 
any lot, the inferior ones may be sorted out and classed sepa- — 
rately. If more than 15 per cent are defective, the classification — 
for the defective cheese may apply to the whole lot. 

This does not apply when inferior cheese have been properly 
marked so as to be identified, in which case the inferior cheese ~ 
shall be treated as a separate lot. 
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WHEY TO BE ALLOWED AT CHEESE FACTORIES 
FOR QUANTITIES OF MILK FROM 30 TO 360 
POUNDS. (Rosertson.) 


The figures in the columns denote the inches of whey. 


Weight of Diameters of Milk-cans in Inches. 
Milk in 
Pounds. 20 19 18 17 16 Tig 14 13 12 

30 2 2 3 3 3 3 4 5 6 
35 2 3 3 3 3 4 5 6 7 
40 3 3 3 4 4 5 6 6 Z 
45 3 4 4 4 4 5 6 7 8 
50 3 4 4 5 5 6 7 8 9 
55 4 4 5 5 6 7 8 9 10 
60 4 5 5 6 6 7 8 9 IL 
65 4 5 5 6 7 8 9 10 12 
7° 5 5 6 7 7 8 10 1! 13 
75 5 6 6 7} 8 9 10 12 14 
80 5 6 7 8 8 10 rn 12 15 
85 6 6 7 8 9 10 12 13 16 
go 6 7 7 9 9 II 12 14 17 
95 6 7 8 9 10 II 13 15 18 

100 7 7 8 9 10 12 14 16 19 

105 7 8 9 9 11 13 =5 16 19 
110 7 8 9 10 II 13 ni 17 20 

115 8 9 Io 10 12 14 16 18 21 
120 8 9 10 II 12 14 17 19 22 
125 8 9 10 1I 13 15 17 19 23 
130 9 10 II 12 13 16 18 20 24 

135 9 Io II 12 14 16 19 21 

140 9 10 12 13 14 17 20 22 

145 10 II 12 T3 15 17 20 23 

150 10 II 12 14 15 18 21 24 

155 10 II 13 15 16 19 22 

160 II 12 13 15 16 19 22 

165 11 12 14 16 17 20 23 

170 II 12 14 16 17 20 23 

175 12 13 15 16 18 21 24 

180 12 13 15 17 18 22 24 

185 12 14 15 17 19 22 

190 13 14 16 18 19 23 

195 13 14 16 18 20 23 

200 13 15 17 18 20 24 

205 14 15 17 19 2I 

210 14 16 18 19 21 

25 14 16 18 20 22 

220 15 16 18 20 23 

225 15 17 19 21 24 

230 15 17 19 21 24 

235 16 18 19 22 

240 16 18 20 22 

245 16 18 20 23 

250 iF “19 21 23 

2€o 17 19 22 24 

270 18 20 22 

280 19 21 23 

290 19 22 24 

300 20 23 24 

310 2 23 

320 21 24 

330 22 

340 23 

35° 23 
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VI. MANAGEMENT OF CREAMERIES AND 
CHEESE FACTORIES. 


DIRECTIONS FOR TAKING AND PRESERVING 
COMPOSITE SAMPLES OF MILK IN CREAMER- 
IES AND CHEESE-FACTORIES. (FARRINGTON). 


The modern creamery and cheese-factory uses the Bab- 
cock test for determining the quality of the milk delivered 
by each patron. The most common and satisfactory method 
of paying for the milk according to its test is to take a small 
sample of each lot of milk each day, pour this into a cov- 
ered glass jar containing a small amount of some preserva- 
tive, and at the end of a week or ten days test this composite 
sample. The essential features of the process are given in 
the following directions: 

1. Provide a pint or quart jar or bottle for each patron. 

2. Label each bottle with a number, giving the same 
number to a patron on the milk-recording sheet. 

3. Composite-test sample-botiles made for this purpose 
with a tin cover and numbered brass tag wired to the neck 
of each bottle can be obtained of creamery supply-firms. 

4. These sample-bottles should be placed on shelves 
within ‘easy reach of the-man at the weigh-can, and pro- 
tected from the light. 

5. Asmall quantity of powdered potassium bichromate, 
corrosive sublimate, formaldehyd, borax, or preservaline is 
put into each clean bottle, to keep the miik from souring until 
testing-day. Some of these preservatives are put up in 
tablet form, each tablet containing the necessary amount 
to use in one sample. 

6. After each lot of milk is poured into the factory weigh- 
can and weighed, a small amount of it is dipped from the 
can and poured into the proper sample-bottle. 

7. These samples are usually taken with a small (1-0z.) 
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tin dipper, a Scovell sampling-tube, or from a drip in the 
conductor-spout. 

8. Each lot of milk sampled must be sweet, containing 
no clots, lumps of curdled milk, or small butter-granules. 
The sample should be taken just as soon as the milk is 
weighed, and while it is evenly mixed. 

g. The use of a small (1-oz.) tin dipper for taking the 
composite sample has been proved to be practically correct. 
As the quantities of milk delivered from day to day by 
each patron vary but little, the error introduced by taking 
the same amount of milk for each sample is too small to 
be worth considering in factory work, and this method of 
composite sampling is usually adopted in separator cream- 
eries and in cheese-factories, where the payment of the 
milk is based on its quality. 

10. When it is desired to vary the size of the samples ac- 
cording to the quantity of milk delivered each day by a 
patron, it is necessary to use a ‘‘milk-thief’’ or a Scovell 
sampling-tube. In using either of these tubes, the size of 
the sample is regulated by the amount of milk in the weigh- 
can. In all cases cylindrical sampling-cans must be used. 

11. Continue adding asample of each patron’s milk to his 
particular jar every time he delivers milk, for a week or ten 
days ; then test this composite sample. 

12. The composite sample-jars should be kept covered, 
to prevent loss by evaporation, and in a cool, dark place. 
Every time a new portion of milk is added to the jar it 
should be givena horizontal rotary motion to mix the cream 
already formed in the jar with the milk, and to rinse off the 
cream Sticking to its side. Unless this is done every time 
fresh portions of milk are added to the jar the cream on the 
milk becomes lumpy and sticks in patches to the side of 
the jar, thus making it nearly impossible to evenly dis- 
tribute this cream through the entire sample. 

13. Composite samples having patches of dried cream on 
the inside of the jar are the result of carelessness or igno- 
rance on the part of the operator. 

14. A test of the composite sample takes the place of the 
daily tests of each lot of milk and gives accurate informa- 
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tion regarding the average quality of the milk detiesee by 
each patron during the period of sampling. 

15. The weight of butter-fat which each patron brought 
to factory in his milk during the time covered by the sam- 
pling is obtained by multiplying the total weight of milk 
delivered during the sampling period by the test of the 
composite sample, divided by too. 


PAYMENT OF MILK AT CREAMERIES AND 
CHEESE FACTORIES.* 


Numerous systematic and extensive’experiments by var1- 
ous scientists have proved that the value of milk for both 
butter and cheese production stands in direct proportion to 
‘ts fat content. Patrons of separator cheese and butter 
factories should therefore receive payment for the milk de- 
livered by them according to the percentage of fat in the 
milk, i.e., according to the quantity of fat delivered in their 
milk. The same applies to gathered-cream factories as 
well. 

The tables given on pp. 305-306 will aid in the calculation 
of the value of milks of different richness, according to 
prices agreed upon. In paying for the milk delivered by 
patrons, four, or, essentially, three, different methods are 
followed at different factories, all of which are just to all 
parties concerned. The methods and the directions for 
using the tables in each case are given below. The tables 
and discussions entered upon are largely taken from Ver- 
mont Experiment Station Bulletin No. 16. 


* See Farrington-W oll, Testing Milk and its Products, r8th Ed., pp. 
204-214, 282-285. 
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METHODS OF PAYMENT FOR MILK AT CHEESE 
AND BUTTER FACTORIES. 


1. A certain price is to be paid per one hundred lbs. of milk 
containing a definite per cent of fat (e.g., $1.00 per 100 lbs. 
of four per cent milk). By referring to the second half ot 
the table on p. 271 we find $1.00 opposite 4.00 per cent of 
fat; the figures in the samecolumn as $1.00 then give the 
value of 100 lbs. of milk containing percentages of fat rang- 
ing from 3.00 to 5.00; e.g., 100 lbs. of 3 per cent milk is 
worth 75 cents, of 4.5 per cent milk $1.13, of 5.40 per cent 
milk $1.35, etc. 

2. A certain price ts to be paid per pound of fat delivered. 
If 21 cents is the price agreed upon we multiply .21 by three, 
and the product, .63, gives the amount in dollars to be paid 
per 100 lbs. of three per cent milk. The column in which 
the figure .63 occurs opposite 3.0 per ct. is then to be used 
in the calculations as long as the price is paid, and 3.5 per 
cent milk will be paid with 73 cents per 100 lbs., 5.3 per ct. 
milk $1.10 per 100 lbs., etc. 

Example: Patron A delivers 840 lbs. of milk during one 
week, containing, according to the test made, 4.3 per cent 
fat. Ifthe price agreed upon per rcund of fat was as be- 
fore stated, he is to receive go cents per 100 lbs. of milk, or 
$7.56 in all. 

Patron B, sending 625 lbs. of milk testing 3.45 per cent, 
will receive 6.25 X .72 = $4.50, etc. In the table only 
tenths of per cents are given; 3.45 being half-way between 
3.40 and 3.50, for which percentages 71 and 73 cents areto 
be paid respectively, we multiply by the mean of the two 
values, or .72. If atest differs less than five-hundredths 
from any percentages given in the table, the nearest figure 
is chosen. 

3. Patrons are to be paid what is received for the butter, less 
a certain amount for cost of making and marketing. Multiply 
each man’s milk by the per cent of fat it contains, and the 
sum of the several products will be the total amount of fat 
contained in the day’s milk. Divide the pounds of butter 
made from the milk by the pounds of fat it contained, to 
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find how much butter each pound of fat makes. Multiply- 
ing the amount received per pound of butter, less the cost 
of making, etc., by this last result will give the amount to 
be paid for each pound of fat delivered. 

Example: Suppose the patrons furnish milk containing 
in all 4oo lbs. of fat, which made 460 lbs. of butter, selling 
for 27 cents per pound. The expense of making the butter 
is-‘found to be, e.g., 4 cents per pound. 27-4 = 23 cents; 
460 divided by 4oo0 equals 1.15; 23 multiplied by 1.15 equals 
26.45, which is the amount, in cents, to be paid per pound 
of fat delivered; 26.45 X 3 = 79.35, or nearest 79 cents, is 
then the money to be paid for 100 lbs. of 3 per cent milk, 
and (see table) go cents for too lbs. of 3.40 per cent milk, 
$1.24 for 100 lbs. of 4.7 per cent milk, etc. 

4. A certain price is to be paid per 100 lbs. of milk of average 
quality. Find the total fat contained in the milk as before; 
divide this amount by the total weight of milk delivered, 
and the result will be the average per cent of fat in the 
milk. Starting from this per cent at the left of the table, 
go to the right until the price per 100 lbs. agreed upon is 
reached; the perpendicular column in which this figure is 
found is the one to be used. Examfle: Suppose milk of 
average quality is to be paid $1.00 per hundred pounds, 
and the farmers furnish 8500 lbs. of milk, containing in all 
440 lbs. of fat; 440 divided by 85.00 then equals 5.18, the 
number nearest to which in the table is 5.20 per cent. To 
the right of 5.20 per cent $1.00 is found in the column 
headed .58, which column would be the one to use. 
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PRICE OF MILK OF DIFFERENT RICHNESS PER 
100 POUNDS. 


vn Price per 100 lbs. of Milk, in dollars and cents. 
3;00.} 1.00 -97 -94 -ot .88 .86 83 81 -79 -77 
3.10 | 1.03 | 1.00 .97 94 -QI .89 .86 84 .82 “79 
R20) ||| (0-07) ||. %:63''|| “F.00 -97 04 -O1 .89 .86 .85 .82 
Beason) tO) ||| 1.07" £703 .00 97 -94 -92 .89 .87 84 
Bea) Urs) ||) DolOs| 1.00 1.03 1.00 -97 94 g2 go 87 
SMSou easy yl 1.kQ"| a9 1.06 Z.09' |! 2200 97 95 -93 89 
Soon) c.20' | 2.10.) ‘1.12 1.09 1.00%| £.03) |) 1-00 97 +95 g2 
Be7ON te 2o, | 4r.1o || x10 T.12 1.09 | 1.06 | 1.03 | 1.00 | | .98 94 
Broa gver-27 Wor.2o 4) 1.19 CaS 12) |) 'r.09) |. b-60 03 | I.00 97 
g.90))| 1.390) | 1.26 | 1.22 1.18 1205 | KsxT |) 1.08 \e1-00) || 1203 ||| 1.00 
AsOoN 39" |. 2.204) 1.25 Teen TW, CO tabs eK eeGe | e6OS) OO) |b. 02 
AeTo) |) a7 || rego) |) ©.26 1.24 Tom | Tag kena | eee | EeOo: ar Os 
S20 be40) 5.35 || 1.95 1.27 Tisaiineso: |laergy \ek tq ee LL || 1.67 
Arson|| Was | Es8O\. | 5..34 1.30 De2Ouleres) | erarO |i e070 bo tet4 Wet 
ACAOWD-A7 | L542 | 1.38 1.33 Eazy ese) H. 225 119) t.cO) |) kr 
BeaSaeresO T.45) | rsa 1.36 repeved || a asetey || MG easy a) eT is cop sCoyn) ab cap 
4-60 | 1.53 | 1.48 | 1.44 1.39 esse ere gk Leo!) Leah wan tor 
Aegon (57 || 1.52 | 1.47 1.42 [.38 || 1.34 (Pr-3E | 1-28 | 1.24 | 1:20 
Ae GO| La00)|! 1.55) |) re sO 1.45 Teac | Desz7n lh Lass) | Bison ||) Mez7 |) ba23 
A.OOn|hsOF |) Ta5o) | i153 1.48 Eud4ulere4o: je PesOl T1331 2.20) |) P25 
5.00 | 1.67 | 1.61 | 1.56 1.52 ripy y fa)| satiye ted | GeneYoy || Beto) N|Paese yy | is cats! 
Beton Ta7o.) 1.65 | 1.50 1.55 Te5Oul he 40) | Leder) Te8On| Desa) Me 30 
G.200| 1.73) | 1.68 | 1.63 Thats: Te5sr ih Le4O i eA de | D4 Ee) Les Te Wks s 
Bacon i775 ©. 71, | 1.06 1.61 TF OW dS heh kd Gill) Meda Ee AOn licks 
5-40 | 1.80 | 1.74 | 1.69 1.64 PesOuil T54 | uo50 |) Lez) |W Da42 age 
RSOuercoIe ko 77) || 1.72 1.67 Hoos Wes) AEG Si) ta GOulP maa S alee e 
Beoor|eso7) (Teen | 1.75 1.70 1.65 | x.60 | 1.56 | 1.52 | 1.48 | 1-44 
SAFO) TeGON| DNS4 || 1.70 E673 68 ||) O3e | 25S |Pessull masOulnaO 
ResOu i Qa0l tov Goon 1.76 T.7d!|| 4.00) |) 2 .6n ||) 1.57 253) bef 
5.00; | 1.07 | D900 } 1.84 1.79 Ta 74/1 T69)| 1-04) 1.60) 1) r.50) | tse 
6.00 | 2.00'| 1.94 | 1.88 1.82 1.70 Wet 7r) |) LOZ 202 i 5O0 kes a 
3.00 75 73 71 +70 68 .67 .65 64 63 61 
3.10 78 75 | -73 72 7o 69 67 | .66| .65 63 
3.20 .80 78 -76 75 373 ipl 69 -68 -67 65 
3-30 83 80 -78 “77 75 -74 72 .70 -69 67 
3-40 085 83 81 *79 aT, .76 74 -93 <7 69 
3.50 .88 85 .83 .82 79 .78 76 75 7a 71 
3.60 .go 188 85 84 .82 .80 78 -77 -75 y 
3.70 -93 go 88 86 84 -83 80 -79 shy, 75 
3.80 205 93 go -89 -86 §5 82 81 -80 77 
3-90 -98 95 92 QI -88 87 85 -83 .82 79 
4.00 | 1.00 -97 -95 +93 gt 89 87 85 -84 81 
Aso) ||.r.03 | 1.00 -97 -96 103 .QI 89 87 .86 83 
An 20N|r105) | 102°)" 1-00 .98 -95 -94 ol go .88 85 
4.300\|1).08.| 1.05 | 1.02 1.00 98 .96 93 g2 -go 88 
AeAD | ts10) |) 1.07.) 1.05 1.02 1.00 -98 95 -94 -92 go 
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hee Price per 100 lbs. of Milk, in dollars and cents. 
Ae SOU rats alt. LOm| Rito 1.05 1,02) 1.60 -97 .96 
BeGOn tens. ||| tgt2) We To I 07 £05} LO2 jr .OO -98 
Ag ZOwh Delo | pk sms Tene 1.09 1.07 | I-04 | 1.02 | 1.00 
Ars) 0 .20,1|\/aon7 Olona Diyt2 1OG))|, 1.077) 1.07) | aEO2 
AGO |) T023/)| Ts2O ie sr7 1.14 ELIE |ojE.0G))) L075 itROA 
GeOO nl Lash ie re 22 ular Ato 1.16 Tie 04. |) et 09) ierKOo 
STON re 2G ede ieee 1.19 TCO Teka emi eo 
520) | 3) | ez nl area: eae TTS! (AT On| Ment ae 
Be GOn hh t23aihers2c) ||) i260 ep meaaeToM pre deees)a| beste usyy| e515) 
BeAOn maa G less |e .20 1.26 Tin 230 |Pges SOs Rees eters 
Bose lly inate || easy) || Megs 1.28 1.25 | 1.22 | £.20 | 1.17 
5.60 |) E405) ut. 377) 1.34 £.30 1.27) || Teeavl) p22] vrero 
aly fot | asae-te || muteseto Np libs dete 6) 33) 1.30) 1.27) | teal) Goeom 
5.cO | Tease Laat i) 2.39 1.35 T2392 ||px20) ||| e200 ates 
5.90 | 1-451) ra4q| Dear 1.38 134) atest aTe 2o nue 
6.00) Pr 50))) 1.40) 1443 1.40 Deg0 | TeSou tegoraaeen 
3-00 | .60] .59] -58] .57 56] .55 54] -53 
Bib ite) -62 61 -60 +59 58 57 56 ass 
3-20 -64 -63 -62 -61 -60 -59 -58 a57, 
3.30 .66 65 64 .63 .62 .60 -59 58 
3.40 -68 -67 -66 .65 .63 .62 61 .60 
3-50 -70 .69 .68 66 65 64 -63 -62 
3.60 72 -71 -70 -68 .67 .66 .65 -64 
3-70 -74 -73 -71 -79 -69 68 67 .65 
3-80 .76 AGi -73 72 ogi +70 68 67 
SeOOM A NZS Sz es We 4 ees | ge Pf) |e 
4.00 .80 -79 Gh .76 75 73 yz Gf 
4.10 .82 81 -79 .78 .76 275 -74 72 
4.20 .84 .83 .81 .80 Bike: <77 5 -74 
4-30 .86 .84 .83 -82 .80 -79 Suh) .76 
4.40 .88 .86 -85 83 -82 .80 “76 -78 
4.50 -9O -88 .87 .85 84 .82 81 79 
4.60 -92 .go .89 .87 .86 .84 .83 -8I 
4-70 -94 .92 +g! -89 .88 -86 84 83 
4.80 .96 -94 .93 SOL: .go .88 . 86 85 
4-90 .98 -96 -94 -93 QI .9o 88 .86 
BLOG USE OOU args uiih LOOd| HOST OSu| econ .go | .88 
5.10 | 1.02 | I.00 -98 .96 -95 -93 +92 -9o 
520: 41.04) | 1 .02))|/ sr .oo .98 107 +95 -93 -92 
30! | MbeOOh | O44] ar so2) | 55 OO -99 -O7 -95 -93 
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DIRECTIONS FOR MAKING DIVIDENDS IN 
CREAMERIES AND CHEESE FACTORIES 


According to the Per Cent of Fat in Milk Delivered. 
(S. M. Bascock, in *‘ Hoard’s Dairyman.”’) 


Find the amount of fat contained in the milk of each 
patron for any period desired, by multiplying the pounds 
of milk expressed in hundreds by the per cent of fat found 
by the test. Add together the amount of fat from all the 
patrons, thus obtaining the total pounds of fat delivered at 
the factory. Deduct the expenses of manufacture, etc., 
from the money received from sales, and divide the re- 
mainder by the total fat. This gives the price to be paid 
for each pound of fat. Multiply the pounds of fat de- 
livered by each patron by the price; the product will be 
the amount which he is to receive. 

If it is desired to know the number of pounds of butter 
made from each patron’s milk, divide the total yield of but- 
ter by the total fat delivered; the quotient will be the 
amount of butter made from one pound of fat. The fat 
delivered by each patron multiplied by this figure will give 
the pounds of butter to be credited to each patron. 

The accompanying table gives the butter yield from 100 
lbs. of milk, when the pounds of butter from one pound of 
fat range from I.10 to 1.20, and for milks containing from 
3 to 6 per cent of fat. To use the table find inthe upper 
horizontal line the number corresponding most nearly tothe 
number of pounds of butter from one pound of fat. The 
vertical column in which this falls gives the pounds of 
butter from 100 pounds of milk containing the per cents of 
fat given in the outside columns. 

Example; A creamery receives during one month 250,000 
lbs. of milk, which contained 9531 lbs. of fat; the yield of 
butter for the same period was 10,983 lbs., which sold for 
29 cents per pound, bringing $3185.07. The expense for 
making, etc., was four cents per pound, amounting to 
$439.32, leaving $2745.75 to be divided among the patrons. 
Dividing this sum by 9531, the total number of pounds of 
fat gives 28.8 cents per pound for the fat. This multiplied 
by the number of pounds of fat in each patron’s milk gives 
the amount which he should be paid. 
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The number of pounds of butter, 10,983, divided by 9531, 
the number of pounds of fat, gives 1.152 pounds of butter 
from each pound of fat. The column headed 1.15 in the 
table is nearest to this ratio, and will therefore give the 
butter obtained from I1oo lbs. of milk containing different 
per cents of fat. 

If a patron delivered 9420 lbs. of milk containing 3.2 per 
cent of fat during the period considered, his milk would 
have contained 301.44 lbs. oi ‘at, which at 28.8 cents per 
pound would have amounted to $86.81. It would have 
made 301.44 X 1.152 = 347.26 lbs. of butter. In the column 
headed 1.15 in the table, opposite 3.2 per cent of fat, we 
find 3.68, which is the number of pounds of fat from 100 
Ibs. of this patron’s milk. The error from the use of the 


table in this way will never amount to more than 4 ounce 
per 100 lbs. of milk. 


Vield of Butter from One Hundred Lbs. of Milk, in Lbs, 


2 Lbs. of Butter per Pound of Fat. c 
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TABLE SHOWING AVERAGE PER CENT OF FAT 


IN MILK, (Partly after Martiny.) 
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TABLE SHOWING AVERAGE PER CENT OF FAT 
IN MILK.—( Continued.) 
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SUGGESTIONS TO PATRONS OF CHEESE FAC. 
TORIES AND CREAMERIES.  (Curtis.) 


Care of Milk. 


1. All milk for the cheese factory must be clean, pure, 
and wholesome, or the cheese will be bad. One hundred 
pounds of bad milk will injure 10,000 pounds of good milk. 

2. The law is very strict against watering or skimming. 
A fine of $10.00 to $100.00 is imposed if convicted. 

3. After a cow has dropped her calf, the milk should not 
be taken to the factory until the tenth milking. 

4. Milk run through an aerator as soon as drawn from 
the cow, in open air, is better for cheese and butter making 
than when setin a tub of water and dipped. By any means 
at your command thoroughly air the milk until cooled. 

5. Stagnant water, dead carcasses, or filth of any kind in 
the pasture or barn-yard produces tainted milk. For this 
reason set the can of night’s milk in a clean place. 

6. Milk with clean hands; never wet them with milk; it 
is positively filthy. 

7. See that the cow’s udder is brushed clean and free 
from fine dirt and dust before milking. 

8. Never mix the night’s and morning’s milk. It will 
many times sour them both by pouring the warm milk into 
the cold. 

g. Small cans (Io to 15 gallons) are much preferred to 
larger ones, as the milk is kept in a better condition. 

10. Whey should be taken home in separate cans from 
that in which the milk is brought in. 

11. If whey is taken home in the milk-cans, empty at 
once, wash with tepid water, then scald and turn them out 
to the sun. 

12. Insist that the cheese-maker keep the whey-vat clean, 
by washing and scalding at least twice a week. 

13. Insist that your factory shall take in milk by the 
Babcock test, paying each patron according to what he de. 
livers. 

14. Use a Babcock test yourself and know just what you 
produce; turn off the poor cows ard fill their places with 
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good ones. Every patron should know for himself whether 
he is boarding unprofitable cows. There is no better way 
of knowing this than by the use of the Babcock test at the 
barn. The cost of the test is but little, but its instruction 
is very valuable. 

15. It should always be remembered that pure milk can 
only be had through healthy cows, pure feed, pure water, 
pure air, and cleanly handling. Every patron is affected 
in the cash outcome by the way his brother patrons pro- 
duce and handle their milk, hence the necessity of each 
adhering to sound rules based on sound dairy sense. There 
is not a first-class factory in the land where good prices are 
obtained for cheese but what the patrons practise thorough 
cleanliness in the care of milk. Remember, it is a matter 
of profit to each to do this. 


Care of Cows. 


Pay special attention to the comfort of your cows. Do 
not let them remain out in cold rain-storms ; it will reduce 
the flow of milk. Feed liberally. The cow must at all 
times have all the good feed she can eat and digest. Be 
sure and provide some soiling-crop against the July and 
August drought; if the cow shrinks then you will lose money 
in the fall, when butter and cheese are high. Oats and 
peas, Sweet corn or field corn, drilled 34 feet apart, are a 
good soiling-crop. 

A silo is a great help in the economical production of 
cow feed. Thousands of successful dairymen have proved 
this. It is no longer an experiment. 

Dairy farming at high profit calls for close study con- 
cerning the cow, concerning her feed, and how to produce 
it at the best and cheapest. Every dairy neighborhood 
will show men who make nearly double the profit from the 
business that others do. We believe that it will pay every 
man to be intelligent and as well posted as he can be on these 
important questions. We must bring up the grade of our 
reputation by making better butter and cheese. This will 
bring on a larger and better paving demand. To cheat the 
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consumer with poor goods will, in the end, destroy the 
business. Better dairymen, better milk, better products, 
better reputation in the world’s markets, will surely bring 
better profits, and is the only true road to DAIRY SUCCESS. 


BY-LAWS AND RULES FOR CO-OPERATIVE 
CREAMERY ASSOCIATIONS, 


I. This association shall be known as the — — Co- 
operative Creamery Association. 

II. The purpose of the association shall be to locate, 
establish and carry on the manufacture and sale of milk 
products, in such a manner as will conduce to the greatest 
convenience and profit of the producers over the greatest 
amount of territory in the town of — — and vicinity. Also 
to purchase, use, and hold real and personal estate neces- 
sary for the transaction of the business of the association. 

III. The capital stock of the association shall be — — 
dollars, divided into — — shares of ten dollars each. 

IV. This association shall be co-operative. Cream and 
milk may be purchased or accepted from any person not a 
stockholder on the same terms and conditions as may be 
prescribed for stockholders. 

V. Any person directly engaged in agricultural pursuits 
may become a member of this association, by taking one or 
more shares of the stock of the association. 

VI. 1. The regular meetings of the association shall be 
held semi-annually, viz., on the first Mondays in — — and 
— — — in each year, at such time and place as the board 
of directors may determine; and notice of such meeting 
shall be given by the clerk to each member by mail seven 
days at least previous to the date of said meeting. 2. 
Special meetings may be called either by the president, 
with the advice and consent of a majority of the directors, 
or upon written request of one third of the stockholders of 
the association, upon seven days’ notice as above. 3. 
Meetings of the board of directors may be called by the 
president or by any two directors. 

VII. 1. The officers of the association shall consist of a 
president, clerk, treasurer, five directors, and two auditors. 
2. The president shall be chosen annually by the board of 


352 DAIRYING. 


directors, by written ballot, at the regular meeting in 
October. 3. The clerk, treasurer, board of directors, and 
auditors shall be chosen by the stockholders annually, by 
written ballot, at the regular meeting in October, and all 
officers shall hold office till others are chosen and qualified 
in their stead. Vacancies in the above-named offices may 


be filled at any meeting of the stockholders ; in the mean-: 


time by the board of directors. In case of the absence of 
the clerk a temporary clerk may be chosen and qualified 
in his stead. 

VIII. At any regularly called meeting of the association, 
nine of the members thereof, and at any meeting of the 
board of directors, three members thereof, shall constitute 
a quorum for the transaction of business. A less number 
may adjourn from time to time. 

IX. It shall be the duty of the president, who shall be a 
director, to preside at all meetings of the association and of 
the board of directors, preserve order therein, put all ques- 
tions, announce all decisions, and, in case of an equal divi- 
sion, to give the casting vote. He shall receive and safely 
preserve all bonds required of the officers of the associa- 
tion and sign all certificates or documents issued by the 
association or board of directors. In the absence of the 
president, it shall be the duty of one of the board of direc- 
tors, in order of their seniority, to preside at any meeting. 

X. It shall be the duty of the clerk to attend all meet- 
ings of the association and of the board of directors, and 
to keep a correct record of the same, which record shall be 
open for the inspection of any member. He shall give 
notice of all meetings and of all appointments on commit- 
tees, to each member thereof, and to each officer chosen, of 
his election; and shall serve all such other notices as ap- 
pertain to his office or as may be directed from time to time 
by the association or board of directors. He shall attest 
all certificates or documents issued signed by the president, 
shall file all bills and reports and such other documents as 
may be ordered to be filed, and shall carry on all such 
correspondence as may be directed; shall act as secretary 
of all committees when called upon; shall keep a correct 
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financial account between the association and its members, 
and shall have charge of all property not otherwise disposed 
of. He shall give such bonds for the faithful performance 
of his duty, and receive such compensation for his services, 
as the board of directors may determine. 

XI. It shall be the duty of the treasurer to receive all 
money belonging to the association, giving his receipt 
therefor. He shall draw all money for the payment of 
claims against the association under the direction of the 
board of directors. He shall make a report to the board of 
directors at such times as they may require. He shall per- 
form all duties required of him by the laws of the common- 
wealth and shall give such bonds for the faithful perform- 
ance of his duty as the board of directors may require. 

XII. It shall be the duty of the board of directors to 
attend to the general affairs of the association, invest the 
funds of the same, appoint such other agents and officers 
as in their judgment the interests of the association require, 
and fix all compensations. They shall keep or cause to be 
kept a correct account of all cream or milk furnished by 
the stockholders or patrons, and a correct account of ail 
sales. They shall prescribe the rules and regulations 
governing the collection and delivery of the cream and 
milk; may cause the quality of the same to be tested as 
often as may be deemed expedient; may authorize the prem- 
ises of any stockholder or patron to be“inspected, and 
may reject and refuse to collect or receive any cream or 
milk that is unsatisfactory or not furnished in compliance 
with the prescribed regulations. They shall establish 
prices and have full power over the business of the associa- 
tion, and shall in all cases pursue such measures as in their 
judgment will tend to the best interests of the association. 
They shall make a full report of their doings, and a full 
statement of the business at each regular meeting, or 
whenever called upon to do so by vote of the stockholders. 

XIII. The duties of the auditors shall be to audit all 
accounts of the association, making a report to the board 
of directors at the time of the regular meetings, and at such 
other times as they may require. 
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XIV. The net profits of the business of the association, 
after such deductions have been made as the laws of the 
commonwealth require, shall be divided pro rata among the 
stockholders, according to the number of shares held by 
each. [Mote.—It is understood that the profits shall not 
exceed 6 per cent on capital, all receipts in excess of this 
sum and necessary reserves being declared in payment to 
patrons for cream or milk furnished. ] . 

XV. 1. Any person doing business for the association or 
incurring expense therefor shall receive a just remunera- 
tion for such services or expense. 2. All documents issued 
by the association shall bear the seal thereof, said seal to 
be in charge of the clerk. 3. The directors shall procure 
a corporate seal. 4. No member of the association can 
transfer his stock to any person not directly engaged in 
agricultural pursuits. 5. In case shares are transferred by 
ome person to another, the certificate thereof must be sur- 
rendered to the treasurer, and the board of directors shall 
cause another certificate to be issued to the person to whom 
the transfer is made. 

XVI. These by-laws shall not be altered or amended unless 
such alteration or amendment be proposed in writing one 
meeting previous to action being taken; provided also that 
two thirds of the members vote in the affirmative. 


BY-LAWS AND RULES FOR CO-OPERATIVE 
CHEESE FACTORIES. 


ARTICLE I. This association shall be known as the — — — 
Cheese Factory Association. 

ArT. 2. There shall be two meetings held yearly at the 
factory—one in the spring and one in the fall or winter, to be 
called by the president. 

ArT. 3. At the first meeting in each year there shall be 
chosen by the patrons a president and a treasurer and sales- 
man. 

ArT. 4. The salesman and treasurer shall sell all the cheese, 
and as soon as he shall have sold and collected for one month's 
make of cheese, he shall, after paying the proprietor for mak- 
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ing and deducting the other expenses, divide the proceeds pro 
rata, according to the amount of butter-fat delivered by each 
patron, as determined by the Babcock test. 

ArT. 5. It shall also be the duty of the treasurer and sales- 
man to keep the books of the association, and make final divi- 
dend yearly to all the patrons whenever all the cheese is sold 
and paid for. He shall also keep a milk book, showing the 
number and amount of cheese made each month, to be taken 
from the factory’s books. Said treasurer’s milk and cheese 
books shall be subject to the inspection of the patrons and tne 
president. 

ArT. 6. The manager shall keep an accurate account with 
each patron of the number of pounds of milk delivered each 
day and make and record daily (every week or month) tests of 
same to show its fat content; also an account of the number and 
amount of cheese made, which accounts shall be subject to the 
inspection of the officers and patrons. 

ArT. 7. The president shall be authorized to preside over 
the entire transactions of patrons or officers, and constitute a 
committee to investigate all matters pertaining to said factory, 
and if any contingency should arise, he shall be authorized to 
bring suit in law against any delinquent. 

ArT. 8. The manager (cheese-maker) shall be authorized to 
criticise all milk offered, and he shall reject the same if in his 
judgment said milk is unfit to run into cheese; also to deter- 
mine the fat content of any milk, and if found to be below the 
legal standard of the State, shall report the same to the presi- 
dent, whose duty it shall be to send out a committee of three to 
the premises of said delinquent, witnessing the transit of the 
milk on the ensuing day from the cow to the factory, which 
shall again be tested as on the previous day, and if found to 
vary, the party in question shall be adjudged guilty of having 
diluted or adulterated the same, as shall appear, and shall forfeit 
and pay to the association as liquidated damages the sum of 
twenty-five dollars for each and every day such dilution shall 
occur, 

ArT. g. The president shall also have power to call special 
meetings of the patrons at any time he may deem it necessary. 
and he shall be required to call a meeting of the patrons when- 
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n 
ever a request is presented to him signed by ten patrons. 


Whenever a meeting is to be called, the president shall give 
patrons at least two days’ notice. 

ArT. 10. The action of the treasurer and salesman in regard 
to selling or holding cheese shall be governed by a vote of a 
majority of the patrons. If no vote is taken, he is to exercise 
his best judgment in the matter. 

ArT. 11. In voting at any annual or special meeting of this 
association the patrons shall be allowed one vote for every cow 
the milk of which is brought tothe factory. [This may be 
altered to one vote on each share of the capital stock or one 
vote to each shareholder. | 

ART. 12. The treasurer and salesman shall attend all meet 
ings of the association whenever possible, and shall take min 
utes of the proceedings, and place the same on file in his office, 
and in other respects act as secretary. In case he should be 
absent, a temporary secretary may be chosen. In case tha 
president is absent at any meeting, a temporary president may 
be chosen for a presiding officer. 


RULES FOR PATRONS AND INSTRUCTIONS TO 
CREAM OR MILK GATHERERS. 


These rules may be made to apply to either whole-milk or gathered 
cream creameries. 

Feeding.—We insist upon only such food being fed to cows 
as will produce the largest and best quality of milk or cream. 
Turnips, onions, cabbage, or anything likely to injure the 
quality of milk, cream, or butter is prohibited. 

Milking.—Cows must be carefully cleaned before milking, 
to avoid odors that taint the milk. The milk must be strained 
through two strainers—one of them cloth—before going into 
the cans. Thorough cleanliness must be observed in every- 
thing. 

Creamers and Cans.—Creamers must be kept in a place free 
from odors, and cleanliness maintained in their vicinity, Tanks 
and cans must be kept sweet and clean, and the water free and 
clear. Cans must be washed, then scalded every time they are ~ 
used. The water in the creamers should not go below 45 de- 
grees in summer and 40 degrees in winter. 
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Setting Milk.—All cans must be filled full of fresh milk, so 
far as possible, and immediately placed in the tank. After cans 
are set in water they must not be disturbed. Patrons are not 
allowed to draw off the milk except on Sundays, or with per- 
mission from the trustees. 

Mixing Milk.—Cans must not be partly filled at one milking 
and after standing long enough for the cream to begin to sepa- 
rate be filled with milk from another milking, or with anything 
whatever. After acan has once been set it must not in any 
way be disturbed or meddled with, nor the milk drawn off by 
the patrons, except on Sunday. 

Night's Milk.—When wiilk is delivered but once each day, 
the cans containing the night’s milk must be set in cold water 
immediately after milking and the milk thoroughly stirred by 
using a dipper and pouring until the milk is thoroughly cooled. 
A better plan is to use a cooler to thoroughly cool and aerate 
the milk before it is put in the cans. The night’s milk must be 
left setting in cold water until it is hauled to the creamery. 

Cream and Milk Gatherers.—Cream and milk gatherers are 
forbidden to take any cream or milk which is dirty, or for any 
reason, in their judgment, is not of satisfactory quality or con- 
dition, or which has been in any way so treated as to inwlicaie 
that an attempt has been made to interfere with the proper and 
natural separation of the cream, or of its being correctly counted 
on the gauge, or in violation of these rules. 

Any patron found neglecting or violating any of these rules 
must at once be reported to some one of the board of trustees 
or directors, and his cream or milk must not again be taken till 
he has satisfied the trustees that his neglect was, for.good rea- 
sons, excusable ; and if any patron shall more than once be so 
reported it shall be deemed a sufficient reason for refusal to 
again receive his cream at all. 

Cream or milk gatherers are especially directed to take all 
possible pains to discover all violations or neglect of any of 
these rules, and strictly enforce them in every case. 

These rules and instructions are found by experience and 
observation to be necessary for the protection of the association 
and the best good of all its members. Copies thereof will be 
securely posted conveniently near each tank where milk-cans 
are set, so that ignorance can be no excuse for neglect. 
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Patrons are requested to notify the board of trustees or direc- 
tors if any cream or milk gatherer is in any way delinquent or 
careless in his observance of these instructions. 

Patrons who are not disposed to be governed by these rules 
are requested to so advise the trustees or directors, and the 
treasurer will make prompt settlement with any who wish to 
withdraw. 

By order of the trustees or directors. 
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I. CONSTITUTIONS OF AGRICULTURAL 
ASSOCIATIONS. 


CONSTITUTION AND BY-LAWS OF AGRICULTURAL 
CLUBS. 


Together With Rules of Order, and Order of Business. 
(McKeErrow.) 


Constitution. 


PREAMBLE.—We, the undersigned, interested in agricul- 
ture and horticulture, and desirous to secure the benefits to 
be derived from organization, for the purpose of practical 
discussion and the promotion of the common interests 
of our pursuits, do subscribe the following Constitution: 

ARTICLE I. Mame.—This association shall be styled and 
known as the —— Agricultural Club. 

ARTICLE II. Odjects.—The objects of this club are to ad. 
vance the knowledge and promote the general interests of 
agriculture and horticulture in this community. 

ARTICLE IIE. Officers. — The officers shall consist of a 
president, vice-president, recording secretary, correspond- 
ing secretary, treasurer, and librarian. 

ARTICLE IV. Duties of Officers.—Section 1. It shall be 
the duty of the president to preside at all meetings of the 
club; to enforce a due observance of the Constitution, By- 
laws, and Rules of Order; to assign topics of discussion at 
the suggestion of members. He shall neither make nor 
‘second any motion, but shall have the privilege of taking 
part in debate; and while he has the floor the meeting for 
the time being shall be in charge of the vice-president; 
but the president shall have no vote unless the club shall 
be equally divided. 

Section 2. It shall be the duty of the vice-president to 
preside at all times when the president is absent, and while 
he shall have temporarily vacated the chair. 
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Section 3. The recording secretary shall keep a record © 
of the proceedings of the club; also the name of each © 
member, and shall onthe regular last meeting of each year 
prepare and read the names of all members; and he shall - 
have charge of the archives of the club. 

Section 4. The corresponding secretary shall conduct | 
the correspondence of the club and act as recording secre- — 
tary in the absence of that officer. He shall also render 
such assistance to the recording secretary as that officer 
may require in the performance of his duties. : 

Section 5. The treasurer shall keep all money belong- © 
ing to the club, and disburse the same under the direction © 
of the club, according toits laws. He shall collect all fees q 
and dues of members, and shall at some time during the 
month of December of each year notify such as are in ~ 
arrears and request their dues. He shall keep a correct © 
account of all moneys received and expended. ; 

Section 6. The librarian shall have charge of the li- 
brary and its appurtenances, regulating the use of the same 
by the members, according to the rules and regulations 
prescribed. He shall make a written report of the condi- ~ 
tion of the library at the annual meeting, and at such 
other times as the club may direct. He shall, within one ~ 
week, deliver to his successor in office the library and its 
appurtenances, and all books, papers, and documents in 4 
his possession belonging to the club. 

ARTICLE V. £lections.—All elections for officers shall be — 
by ballot, and shall be held at the first regular meeting tn ~ 
January of each year; and their terms shall commence im- — 
mediately after their election, to continue for one year, or © 
until others are elected to fill their places. In the case of © 
vacancy occurring in any office the club shall go imme- ~ 
diately into an election to fill the same. A majority of all — 
the votes cast shall be necessary to a choice. ; 

ARTICLE VI. Membership.—Section 1. Any person inter- z 
ested in agriculture or horticulture, and of good moral © 
standing, may become a member of this club by signing 
this Constitution, agreeing to support all laws and regula- — 
tions made in pursuance thereof, and paying fifty cents : 
annually into the treasury. . 

Section 2. Honorary membership may be conferred in — 
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consideration of eminent character and services in honor 
of agriculture or horticulture and shall be conferred with- 
out fee or dues. The recipient shall not be entitled to 
hold office, but may take part in all discussions and vote 
on all questions. 

ARTICLE VII. Amendments.—No alteration, amendment, 
or addition can be made to this Constitution, neither can 
any part of it be repealed, without a vote of two thirds of 
the members present. Any proposed alteration, amend- 
ment, addition, or repeal must be submitted in writing, 
filed with the recording secretary, and read at two regu- 
lar meetings next preceding that on which the vote is taken. 


By-laws. 


ARTICLE I. This club shall assemble weekly (or twice a 
month) on —— evenings from November Ist to April 
Ist, and at such intervals thereafter as may be agreed 
upon by the club, or appointed by the president. The 
time and place of meeting may be altered at any regular 
meeting of the club by a vote of two thirds of all of the 
members present. 

ARTICLE II. Section 1. Seven members shall constitute 
a quorum for the transaction of business of the club. A 
less number may meet, maintain a discussion on any topic, 
and adjourn to any given time. 

Section 2. Persons present, not members of the club, 
may be invited to take part in ail discussions of agricul. 
tural topics; but they shall take no part in the business of 
the club. 

ARTICLE III. Section 1. If the funds of the club should 
at any time be exhausted, or inadequate to meet the de- 
mands contemplated by the Constitution, there shall be an 
equal assessment upon each member to make up the de- 
ficiency. 

Section 2. No appropriation of money from the funds 
of the club shall be lawful, except in furtherance of the 
objects contemplated by the Constitution, as stated in ar- 
ticle 2, or as especially provided by these By-laws. 

ARTICLE IV. Section 1. There shall be a library estab- 
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lished for the use of the club in furtherance of the objects — 
contemplated in article 2 of the Constitution. . 

Section 2. The library shall be open to the free use of — 
the members of the club, who shall not be more than three ~ 
months indebted to the treasury, subject to the prescribed i 
rules and regulations. 

Section 3. The library shall be maintained by the sur- | 
plus fund, after defraying the expenses of the club, and 
by the voluntary contributions and donations of the mem- 
bers, to be duly accredited to each contributor and donor. 

Section 4. The library shall be in charge of the li- 
brarian, as provided in article 4, section 6, of the Consti- — 
tution. There shall be a standing library committee of 
three members appointed at each annual meeting, of whom 
the librarian shail be one, and ex-officio chairman, which — 
shall have charge of the purchase and collection of books, 
papers, and pamphlets for the library, and perform such 
other duties as may be ordained. | 

Section 5. Aules.—Rule 1. No member shall have from ~ 
the library more than one (two) book(s) at a time. 

Rule 2. No volume shall be retained longer than two 
weeks, under penalty of a fine of ten cents for the first 
week of detention, and five cents for every week thereafter. 

rule 3. There shall be assessed for injuries as follows: 
Ist. For an injury beyond ordinary wear, an amount pro- 
portionate to the injury, ascertained by the librarian. 2d. 
For the loss of the volume, the cost of the book; and if one 
of a set, an amount sufficient to replace it, or purchase a 
new volume. 

Rule 4. No person having incurred a fine shall be per- 
mitted to take books from the library until the fine is paid. — 

ARTICLE V. A vote of twothirds of all the members — 
present shall be required to pass any appropriation of 
money by the club, other than for its necessary contingent 
expenses. 

ARTICLE VI. Section 1. Any member who shall suffer © 
his account with the treasurer to go unsettled for more ~ 
than one year shall cease to be considered as belonging to © 
the club, and his name shall be stricken from the roll ac- © 
cordingly. | ; 
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Section 2. Any member who shall be guilty of any gross 
violation of the rules of order, or of profane or indecent 
language or conduct, at any of the meetings of the club 
shall be fined, reprimanded, or expelled, as the club may, 
by a two thirds vote, decide. 

Section 3. Any member who shall become guilty of any 
heinous offence or disgraceful practice, such as to render 
him an ‘unfit associate, shall, on conviction thereof, be ex- 
pelled from the club. 

ARTICLE VII. These By-laws may be amended in the 
same manner as the Constitution. 


Standing Resolutions. 


Resolved, That after this date the weekly meetings of 
this club shall be held on ene . or at the resi- 
dences of the members of the club, at o'clock. 

Resolved, That there shall be an Executive Committee, 
consisting of the president, recording secretary, and treas- 
urer, having power to transact the necessary business 
of the club, during the term when the meetings are not 
held. 


Rules of Order. 


1. No question shall be stated unless moved by two 
raembers, nor open for discussion until stated by the presi- 
dent. 

2. When a member intends to speak ona question, he 
shall rise in his place and respectfully address his remarks 
to the chair, confine his remarks tothe question, and avoid 
personalities. Should more than one person rise at a 
time, the president shall determine who is entitled to the 
floor. 

3. When a member is called to order by the president, 
or any other member he shall at once take his seat, and 
every point of order shall be decided by the president, 
without debate, subject to an appeal to the club. 

4. In case of an appeal from the decision of+the chair 
the question shall be put to the club thus: ‘‘ Shall the de- 
cision of the chair be sustained?” which shall be decided 
without debate. 
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5. Nomember shall interrupt another while he is speak.- 
ing, except to call to order. 

6. Any member may call for a division of the question, 
when the sense will admit of it. 

7. When any three members call for the yeas and nays, 
they shall be taken and recorded on the minutes. 

8. All resolutions shall, when required by the president 
or any member, be submitted in writing, and signed by the 
member offering the same. 

g. Cushing’s ‘‘ Manual of Parliamentary Practice”’ shall. 
be adopted as authority in all matters pertaining to parlia- 
mentary order in the club. 

10. These Rules may be amended in the same manner 
as the Constitution and By-laws. 


Order of Business. 


1. Calling the roll of officers and necessary filling of 
vacdncies. 
2. Reading of minutes of last meeting. 
Reports of committees. 
Unfinished business. 
New business. 
Reception of new members. 
Has any member any question to ask for information 
in regard to his farm, stock, etc.? 
8. Reading of communications and essays. 
g. Discussion of regular topic. 
10. Assignment of subject for next discussion, 


Pale fall ain 


CONSTITUTION OF VILLAGE-IMPROVEMENT 
SOCIETIES. 


ARTICLE I. This society shall be called the Im- 
provement Society. 

ArT. 2. The object of this society shall be to improve 
and ornament the streets and public grounds of the village 
py planting and cultivating trees, establishing and protect- 
ing grass-plats and borders in the avenues, and generally 
doing whatever may tend to the improvement of the village 


as a place of residence. 
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ArT. 3. The business of the society shall be conducted 
by a board of nine directors, five gentlemen and four 
ladies, to be elected annually by the society, who shall 
constitute the board. This board shall, from its own 
number, elect one president, two vice-presidents, a secre- 
tary, and treasurer, and shall appoint such committees as 
they may deem advisable to further the ends of the society. 

ArT. 4. It shall be the duty of the president, and, in his 
absence, of the senior vice-president, to preside at all meet- 
ings of the society, and to carry out all orders of the board 
of directors. 

ArT. 5. It shall be the duty of the secretary to keep a 
correct and careful record of all proceedings of the society 
and of the board of directors in a book suitable for their 
preservation, and such other duties as ordinarily pertain 
to the office. 

Art. 6. It shall be the duty of the treasurer to keep the 
funds of the society, and to make such disbursements as 
may be ordered by the board of directors. 

Art. 7. No debt shall be contracted by the board of 
directors beyond the amount of available funds within 
their control to pay it, and no member of this society shall 
be liable for any debt of the society beyond the amount of 
his or her subscription. . 
~ArT. 8. Any adult person may become a member of this 
society by paying two dollars ($2.00) annually. Any per- 
60n not of age who shall plant and protect a tree, under 
the direction of the board of directors, or shall pay the 
sum of $1.00 annually, may become a member of this 
society until of age, after which time the annual dues 
shall be increased to two dollars ($2.00), the same as other 
adults. 

ArT. 9. The annual meeting of the society shall be held 
during the first week in October at such place as the board 
of directors may select, and a notice of such meeting shall 
be posted in prominent places through the village. Other 
meetings of the society may be called by the board of 
directors when desirable. 

ArT. 10. At the annual meeting the board of directors 
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shall report the amount of money received during the year, 
and the source from which it has been received; the amount 
of money expended during the year, and the objects for 
which it has been expended; the number of trees planted 
at the cost of the society, and the number planted by indi- 
viduals; and, generally, all acts of the board that may be 
of interest to the society. This report shall be entered 
on the record of the society. 

ART. 11. This constitution may be amended with the | 
approval of two thirds of the members present at any 
annual meeting of the society, or at any special meeting 
called for that purpose, a month’s notice of the proposed 
amendment, with its object, having been given. 


CONSTITUTION OF ROAD LEAGUES. 


ARTICLE I. This organization shall be known as the 
Road League of County, (State). 

ART. 2. Its object shall be the improvement of public 
roads in and vicinity. 

ART. 3. Any person may become a member on payment 
of one dollar per annum, and shall be entitled to vote at 
annual meetings. 

ArT. 4. The annual meeting shall be held in November 
on Mondays on or preceding the full moon. 

ART. 5. The business of the Road League shall ba 
intrusted to a council of twelve, who shall be chosen by 
ballot at the annual meetings, and they shall hold office 
until their successors are elected. 


By-laws. 


ArT. 1. The council of twelve shall convene as soon as 
possible after the election, and shall choose from their 
number a president, also a secretary and treasurer (who 
may be one and the same person), and the council shall 
hold meetings monthly at the call of the secretary. 

ArT. 2. The president shall preside at all meetings, and 
when absent a member present shall be called to the chair 
in the usual way. 
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ART. 3. -The secretary shall keep a record of the proceed- 
ings of all meetings and conduct the correspondence of the 
league. 

Art. 4. The treasurer shall keep an accurate account of 
receipts and disbursements in a book for that purpose, and 
all disbursements shall be authorized or approved by the 
council. 

ArT. 5. Meetings of the council may be called by order 
of the president, or at the request of three of its members, 
and five shall constitute a quorum. 

Art. 6. The president shall appoint a monthly committee 
of two members of the council, who shall give special 
supervision to the work of the overseer in charge of the 
roads under the jurisdiction of the league, and serve until 
their successors are appointed. 

ArT. 7. The council shall-fill all vacancies occurring by 
resignation or otherwise, and they may drop from their 
number any member who shall persistently neglect his 
duty, or manifest indifference by non-attendance of the 
monthly meetings. 

Art. 8. The constitution and by-laws of this league may 
be changed by a two thirds vote of the entire council, 
notice of such change having been given in writing at a 
preceding meeting. 

The order of business of the council shall be as follows: 
1. Roll-call. 2. Reading of minutes of previous meeting. 
3. Report of treasurer. 4. Unfinished business. 5. New 
business. 6. Reports of committees and of the overseers. 
7. Adjournment. 


os 
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CO-OPERATIVE BREEDERS’ ASSOCIATION. 
By-Laws GOVERNING CO-OPERATIVE BREEDERS’ ASSOCIATION. 


(1) It shall be the purpose of this association to procure and 
use pedigreed sires for the purpose of improving our live stock 
through a system of up-grading. This method of improvement 
implies the continued use of some one kind of pure blood on the 
grade and mixed bred stocks. The association opposes the ad- 
mixture of the blood of several breeds and the use of cross-bred 
grade and scrub sires. The association also pledges itself to 
exert every possible influence for the improvement and further- 
ance of the live stock interests of the community. 

(2) It shall be the duty of the officers of this association to 
purchase the necessary sires and negotiate with competent parties 
within the association, centrally located, to care for and handle 
the bulls at a sum not to exceed — per annum. 

(3) All bulls must be purchased subject to the tuberculin test 
as a safeguard against the introduction of tuberculosis. 

(4) No bulls or other breeding animals shall be purchased from 
any herd in which three or more cases of abortion have occurred 
during the past three years. (This will make reasonable allow- 
ance for accidental abortion and act as a safeguard against the 
ravages of contagious abortion.) 

(5) Should any contagious or infectious disease appear in the 
herd of any member of this association he must forfeit the right 
to patronize males of the association until such time as his herd 
is declared free from disease by a competent veterinarian. 

(6) A service fee of $1.00 shall be charged members of the 
association, to be collected at time of service. A charge of $2 
will be made to non-members in case the association should 
decide to accept the patronage of the same. Refund of service 
fee is to be made in the case of animals proving to be non-breeders. 

(7) Service fees shall be used to defray cost of maintenance 
and handling of sires. Any surplus accumulations from this 
source may be divided among stockholders as dividends. 

(8) It shall be the duty of the officers of this association to 
require and see to it that each sire is kept in a strong, vigorous, 
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healthy condition, in moderate flesh, with plentiful supplies of 
suitable food and_ sufficient yardage to afford exercise in the 
open air and sunshine, in addition to the protection of the stable. 

(9) Bulls shall not be used for service under one year of age, 
nor shall heifers be bred to calve under twenty-four months of 
age. During the rush cf the breeding season single services 
only will be allowed. 


DAIRY THST ASSOCIATIONS. 


1. The organization shall be known as the ....-. District Dairy 
Test Association. 

2. The officers shall consist of a president, a vice-president, 
and a secretary and treasurer. Three other members shall be 
appointed to act along with the officers as a committee of manage- 
ment. 

3. The officers shall be elected to hold office for one year or 
until their successors are elected. 

4. The annual meeting shall be held at the call of the president. 

5. Meetings of the committee'of management shall be held at 
the call of the secretary-treasurer. ‘Three members shall form a 
quorum, » 

By-Laws 


1. Any person who will agree to keep a record of individual 
cows during the whole milking period, to the extent of weighing 
the morning’s and evening’s milk on at least three days every 
month and also take a sample for testing, will be admitted 
to membership. The number of members may be limited at 
the discretion of the committee of management. 

2. The milk will be preserved and a composite sample tested 
once a month with a Babcock milk-tester. 

3. Members will be expected to provide themselves with a 
dipper, scales and sample bottles for each cow and a box for 
holding the samples. 

4. Members shall assume the responsibility of delivering the 
samples to the place where the testing is to be done, on such days 
as may be directed by the person in charge of the work, 


’ 
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II. MISCELLANEOUS SUBJECTS AND 
TABLES. 


EXPLANATION OF THE FLAG SIGNALS ADOPTED 
BY THE UNITED STATES WEATHER BUREAU. 


The U. S. Weather Bureau furnishes, when practicable, 
for the benefit of the general public and those interests de- 
pendent toa greater or less extent upon weather condi< 
tions, the “Forecasts’’ which are prepared daily,’ at 
10 A.M. and Io P.M., for the following day. These weather 
forecasts are telegraphed to observers at stations of the 
Weather Bureau, railway officials, and many others, 
and are so worded as to be readily communicated to the 
public by means of flags or steam whistles. The flags 
adopted for this purpose are five in number, and of the 
form and dimensions indicated below: 


Weather Flags. 


No No. 
No. 3. Black “ire White Plage 
No. a: No. 2. White and Blue angular with black 

White Flag. Blue Flag. Flag. Flag. square incentre. 

Y/) 

BLUE WHITE 

Loe YY Vo) 
Clear or fair Rain or snow. Localrains Temperature Cold wave. 

weather. or snow signal. 


Interpretation of Displays. 


fair weather, stationary temperature. 
rain or snow, stationary temperature. 
local rain or snow, stationary temperature. 


No. 1, alone: 
No. 2, alone : 
No. 3, alone : 


No, 1, with No. 4 above it; 
No. 1, with No. 4 below it ; 


fair weather, warmer, 
fair weather, colder, 
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No. 2, with No. 4 above it: warmer weather, rain or snow. 
No, 2, with No, 4 below it: colder weather, rain or snow. 
No. 3, with No; 4 above it: warmer weather, with local rains 
or snow. 
No, 3, with No. 4 below it: colder weather, with local rains or 
snow. 
Explanation of Whistle Signals. 


A warning blast of from fifteen to twenty seconds’ duration is 
sounded to attract attention. After this warning the longer blasts 
(of from four to six seconds’ duration) refer to weather, and shorter 
blasts (of from one to three seconds’ duration) refer to temperature; 
those for weather are sounded first. 


Blasts. Indicate. 
One long..... Si idl Sn Netdqesséet wa sae weather 
Le UA as ate'a Rain or snow 
OPCS TOME i)... ss occu baoss wake OCal Lain Gr show 
TAMEPSNOEL. 5 -/-'n) « eM Giktelaltint'a aprenastete'< = Lower temperature 
PGE oles cre oo ss a's oils sie d ee ses Higher temperature 
PRBS ISMOUL 5 iejeid s0 soe ka oosee.--Col@ wave 


By repeating each combination a few times, with intervals of 
ten seconds, liability to error in reading the signals may be 
avoided. 


Explanation of Storm and Hurricane Warnings. 


Storm warning.—A red flag with a black center indicates that 
a storm of marked violence is expected. 

The pennants displayed with the flags indicate the direction 
of the wind: red, easterly (from northeast to south); white, 
westerly (from southwest to north). The pennant above the 
flag indicates that the wind is expected to blow from the north- 
erly quadrants; below, from the southerly quadrants. 

By night a red light indicates easterly winds, and a white 
light above a red light, westerly winds. 

Hurricane warning.—Two red flags with black centers, dis- 
played one above the other, indicate the expected approach of a 
tropical hurricane, or one of those extremely severe and dangerous 
storms which occasionally move across the Lakes and northern 
Atlantic coast. 

No night hurricane warnings are displayed. 
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LIST OF HEADQUARTERS OF STATE WEATHER 
SERVICES. 


The headquarters of the state weather services are as 


follows: 


Auburn, Alabama. 
Little Rock, Arkansas. 
Sacramento, California. 
Denver, Colorado. 
Atlanta, Georgia. 
Springfield, Illinois. 
Indianapolis or Lafayette, 
Indiana. 
Des Moines, Iowa. 
Topeka, Kansas. 
Louisville, Kentucky. 
New Orleans, Louisiana. 
Baltimore, Maryland. 
Cambridge, Massachusetts. 
Lansing, Michigan. 
Minneapolis, Minnesota. 
University, Mississippi. 
Columbia, Missouri. 


Crete, Nebraska. 

Carson City, Nevada. 

New Brunswick, New Jersey. 
Santa Fé, New Mexico. 
Ithaca, New York. 

Raleigh, North Carolina. 
Bismarck, North Dakota. 
Columbus, Ohio. 

Portland or Oswego, Oregon. 
Philadelphia, Pennsylvania. 
Columbia, South Carolina. 
Huron, South Dakota. 
Nashville, Tennessee. 
Galveston, Texas. 
Lynchburg, Virginia. 
Olympia, Washington. 
Parkersburg, West Virginia. 
Milwaukee, Wisconsin. 


BENEFICIAL AND HARMFUL HAWKS AND OWLS, 
(Yearbook U.S. Dept. of Agriculture.) 


Much misapprehension exists among farmers as to the 
habits of birds of prey. Examination of the contents of 
the stomachs of such birds to the number of several 
thousand has established the fact that their food consists 
almost entirely of injurious mammals and insects, and that 
accordingly these birds are in most cases positively beneficial 
to the farmer, and should be fostered ana protected. 

Among those wholly beneficial are the large, rough-legged 
hawk; its near relative, the squirrel-hawk, or ferruginous 
roughleg; and the four kites: the white-tailed kite, Missis- 
sippi kite, swallow-tailed kite, and everglade kite. 

The class that is beneficial in the main—that is, whose 
depredations are of little consequence in comparison with 
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the good it does—includes a majority of the hawks and 
owls, among them being the following species and their 
races: March-hawk, Harris’s hawk, red-tailed hawk, red- 
shouldered hawk, short-tailed hawk, white-tailed hawk, 
Swainson’s hawk, short-winged hawk, broad-winged hawk, 
Mexican black hawk, Mexican goshawk, sparrow-hawk, 
Audubon’s caracara, barn-owl, long-eared owl, short-eared 
owl, great gray owl, barred owl, Western owl, Richardson’s 
owl, Acadian owl, screech-owl, flammulated screech-owl, 
snowy owl, hawk-owl, burrowing owl, pygmy owl, fer- 
ruginous pygmy owl, and elf-owl. 

<The class in which the harmful and the beneficial qualities 
about balance each other includes the golden eagle, bald 
eagle, pigeon-hawk, Richardson’s hawk, Aplomado falcon, 
‘prairie falcon, and the great horned owl. 

The harmful class comprises the gyrfalcons, duck-hawk, 
sharp-shinned hawk, Cooper’s hawk, and goshawk. 


HOW PATENTS ARE ISSUED. 


Patents are issued in the name of the United States, and 
under the seal of the Patent Office, to any person who has 
invented or discovered any new and useful art, machine, 
manufacture, or composition of matter, or any new or use- 
ful improvement thereof, not known or used by others in 
this country, and not patented or described in any printed 
publication in this/or any foreign country before the inven- 
tion or discovery thereof, and not in public use or on sale 
for more than two years prior to his application, unless the 
same is proved to have been abandoned ; and any person 
who by his own industry, genius, efforts, and expense has 
invented and produced any new and original design fora 
manufacture, bust, statua, alto-relievo or bas-relief, or any 
new and original design for the printing of woolen, silk, 
cotton, or other fabrics, any new and original impression, 
ornament, patent, pattern, print, or picture to be painted, 
printed, cast, or otherwise placed on or worked into any 
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article of manufacture ; or any new, useful, and original 
shape or configuration of any article of manufacture, the 
same not having been known or used by others before his 
invention or production thereof, or patented or described in 
any printed publication, may, upon payment of the fee pre- 
scribed and other due proceedings had, obtain a patent on 
the same. ’ 

Every patent contains a short title or description of the 
invention or discovery, correctly indicating its nature and 
design, and a grant tothe patentee, his heirs or assigns, for 
the term of seventeen years of the exclusive right to make, 
use, and vend the invention or discovery throughout the 
United States and the Territories, referring to the specifica. 
tion for the particulars thereof. 

If it appears that the inventor, at the time of making his 
application, believed himself to be the original and first in. 
ventor or discoverer, a patent will not be refused on account 
of the invention or discovery or any part thereof having 
been known or used in a foreign country before his inven- 
vention or discovery thereof, if it had not been patented or 
described in a printed publication. 

- No person shall be debarred from receiving a patent for 
his invention by reason of its having been first patented in 
a foreign country, unless the application for the foreign 
patent was filed more than seven months prior to the filing 
of the application in thiscountry. But every patent granted 
for an invention which has been previously patented ina 
foreign country shall be so limited as to expire at the same 
time with the foreign patent, or if there be more than one, 
at the same time with the one having the shortest term, but 
in no case shall it be in force more than seventeen years. 

Joint inventors are entitled to a joint patent; neither can 
claim one separately. Independent inventors of distinct 
and independent improvements in the same machine can- 
not obtain a joint patent for their separate inventions; nor 
does the fact that one furnishes the capital and another 
makes the invention entitle them to make application as 
joint inventors; but in such cases they may become joint 
patentees, 
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Applications.—Application for a patent must be made in 
writing to the Commissioner of Patents. The applicant 
must also file in the Patent Office a written description of 
the same, and of the manner and process of making, con- 
structing, compounding and using it, insuch full, clear, con- 
cise, and exact terms as to enable any person skilled in the 
art or science to which it appertains, or with which it is 
most nearly connected, to make, construct, compound, and 
use the same; and in case of a machine,.he shall explain the 
principle thereof, and the best mode in which he has con- 
templated applying that principle, so as to distinguish it 
from other inventions; and particularly point out and dis- 
tinctly claim the part, improvement, or combination which 
he claims as his invention or discovery. The specification 
and claim shall be signed by the inventor and attested by 
two witnesses. 

When the nature of the case admits of drawings, the ap- 
plicant must furnish a drawing of the required size, signed 
by the inventor or his attorney in fact, and attested by two 
witnesses, which shall be filed in the Patent Office. In 
cases of inventions that admit of representation by model, 
the applicant, if required by the Patent Office, shall furnish 
a model of convenient size to exhibit advantageously the 
several parts of the invention or discovery. 

The applicant shall make oath that he does verily believe 
himself to be the original and first inventor and discoverer 
of the art, machine, manufacture, composition, or improve- 
ment for which he solicits a patent; that he does not know 
and does not believe that the same was ever before known 
or used, and shall state of what country he is a citizen and 
where he resides. Such oath may be made before any per- 
son within the United States authorized by law to admin- 
ister oaths, or, when the applicant resides in a foreign 
country, before any minister, chargé d’affaires, consul, or 
commercial agent holding commission under the Govern- 
ment of the United States, or before any notary public of 
the foreign country in which the applicant may be, provided 
such notary is authorized by the laws of his country to 
administer oaths. 
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On the filing of such application and the payment of the 
fees required by law, the Commissioner of Patents shall 
cause an examination to be made, and if, on such examina- 
tion, it appears that the claimant is justly entitled to a 
patent under the law, and that the same is sufficiently use- 
ful and important, the Commissioner shall issue a patent 
therefor. 

Assignments.—Every patent or any interest therein shall 
be assignable in law by an instrument in writing, and the 
patentee or his assigns or legal representatives may in like 
manner grant and convey an exclusive right undé¢r his 
patent to the whole or any specified part of the United 
States. 

Caveats.—A caveat, under the patent law, is a notice 
given to the office of the caveator’s claim as inventor, in 
order to prevent the grant of a patent to another for the 
same alleged invention upon an application filed during 
the life of the caveat without notice to the caveator. 

Any citizen of the United States who has made a new 


invention or discovery, and desires more time to mature ~ 


the same, may, on payment of a fee of ten dollars, file in 
the Patent Office acaveat setting forth the object and the 
distinguishing characteristics of the invention, and praying 
protection of his right until he shall have matured his 
invention. Such caveats shall be filed in the confidential 
archives of the office and preserved in secrecy, and shall be 
operative for the term of one year from the filing thereof. 

An alien shall have the privilege herein granted if he 
has resided in the United States one year next preceding 
the filing of his caveat, and has made oath of his intention 
to become a citizen. 

Fees. —The-following are the rates for patent fees, and 
these are payable in advance: 

On filing each original application for a patent (except in 
design cases), $15. 

On issuing each original patent (except in design cases), 
$20. 

In design cases: For three years and six months, $10; 
for seven years, $15; for fourteen years, $30. 


Se 
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On filing each caveat, $10. 

On every application for the reissue of a patent, $30. 

On filing each disclaimer, $10. 

On every application for the extension of a patent, $50. 

On the granting of every extension of a patent, $50, 

For certified copies of patents and other papers in manu- 
script, 10 cents per hundred words. 

For recording every assignment, agreement, power of 
attorney, or other paper of three hundred words or under, 
$1; of over three hundred words and under one thousand 
words, $2; of over one thousand words, $3. For copies of 
drawings, the reasonable cost of making them. 


LEGAL HOLIDAYS. ' 


January 1, Mew Year's: All States except Massachusetts, 
Minnesota, New Hampshire, and Rhode Island. 

January 8, Anniversary of Battle of New Orleans; Loui- 
Siana. 

January 19, Lee’s Birthday: Florida, Georgia, North Car- 
olina, and Virginia. 

February 12, Lincoln’s Birthday: Illinois, Minnesota, New 
Jersey, New York, and Washington. 

February 22, Washington's Birthday: All States except 
Iowa, Mississippi, and New Mexico. 

March 2, 7exan Independence Anniversary: Texas. 

April, first Saturday, Arbor Day: Utah. 

April, first Wednesday, Election Day: Rhode Island. 

April 19, Concord Day ; Massachusetts. 

April 21, Anniversary of Battle of San Jacinto: Texas. 

April 22, Arbor Day: Nebraska. 

April 26, Memorial Day: Alabama, Florida, Georgia, and 
Tennessee. 

May, first Friday, Ardor Day: Rhode Island and Idaho. 

May 10, Memorial Day: North Carolina. 

May 20, Mecklenburg Declaration of Independence: North 
Carolina. 

May 30, Memorial Day: All States except Alabama, 
Arkansas, Florida, Georgia, Kentucky, Louisiana, New 
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Mexico, North Carolina, South Carolina, Texas, and Vir- 
ginia. 

June 3, Jefferson Davis’ Birthday: Florida. 

July 4, Independence Day: All States and District of Co- § 
lumbia. 

July 24, Pioneers’ Day: Utah. 

August 16, Bennington Battle Day : Vermont. 

September, first Monday, Labor Day. All States and Dis- © 
trict of Columbia. 

September 9, Admission Day: California. 

October 15, Lincoln Day: Connecticut. 

October 31, Admission into the Union Anniversary : Ne- 
vada. 

November, General Election Day (first Tuesday after first 
Monday): Arizona, California, Colorado, Florida, Idaho, 
Indiana, Illinois, Maryland, Minnesota, Missouri, Montana, 
Nevada, New Hampshire, New Jersey, New York, North 
Dakota, Ohio, Oregon, Pennsylvania, Rhode Island, South 
Carolina, South Dakota, Tennessee, Texas, Washington, 
West Virginia, Wisconsin, and Wyoming. 

November, last Thursday, Thanksgiving Day: In all 
States, though not a stationary holiday in some. 

December 25, Christmas Day: All States and District of 
Columbia. 

Arbor Day is a legal holiday in Idaho, Kansas, Rhode 
Island, and Wyoming, the day being set by the governor. 

Mardi Gras (the last day before Lent) is observed asa | 
holiday in Alabama and Louisiana. 

Good Friday is observed as a holiday in Alabama, Georg 
Louisiana, Maryland, Minnesota, Pennsylvania, and Ten- 
nessec, 

Every Saturday after 12 o'clock noon is a legal holiday in 
New York, New Jersey, and New Orleans; also from June 
to September in Colorado and Pennsylvania. 
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WHAT TO DO IN CASE OF ACCIDENTS. 
By J. Norer, M.D., Stoughton, Wis. 


To consider the cause, nature, effect, and treatment of the 
multiplicity of injuries due to accidents is impossible, except 
in a treatise devoted to the subject. The object here is to instruct 
the layman to use his reason and good sense to aid the afflicted 
till skilled help arrives. It is especially important that he refrains 
from doing a lot of foolish things, and does not give or apply 
remedies about which he knows nothing, the effects of which 
are often more dangerous to the patient than the injury itself. 

The symptoms demanding urgent attention after an injury are 
usually shock, pain, bleeding, support, and adjustment of 
mangled or broken limbs, protection to open wounds, burned 
surfaces, bruises, etc. 

Wounds.—The all-important item in the treatment of wounds 
or cuts is absolute cleanliness or asepsis. Asepsis can be secured 
by having everything that is to be used for the wound boiled just 
tefore applying it. 

Before dressing a wound: 

tst. Wash your hands, scrub and clean finger-nails thoroughly 
with soap and hot boiled water. 

2d. Wash the limb or parts around cut or wound with botled 
water and soap, being careful not to wash dirt from around the 
gore into it. 

3d. Wash out the wound with hot boiled water. If there 
is still oozing from the cut surfaces,press clean cloths 
wrung out of dvz/ed water as hot as hands can bear against 
the bleeding surfaces till it stops. 

4th. Draw the edges of the wound together with strips 
of court-plaster. 

5th. Lay over the wound so as to cover it well ten to 
twelve thicknesses of clean boiled and baked dry cheese- 
cloth, sheeting, or linen, and fasten on with a bandage. 

6th. Let the injured parts be at rest. . If you have 
secured asepsis and gotten the edges of the wound together 
closely, keep the wounded parts at rest for from three to six 
_days; the wound will then heal without pain or pus, and 
‘\vithout swelling, inflammation, or fever. Don’t hinder 
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the healing of a wound by putting pitch, tobacco juice, 
‘“healing ointments,” liniments, or other filth into it. 

Broken or Mangled Limbs should be supported by 
temporary splints, made from boards, pasteboard, shingles, 
etc. Put one on each side of the limb and tie on with 
handkerchief or bandages. The splints should be long 
enough to support entire limb. 

Burns and Scalds—If the burn is extensive, place the 
person in a bath of lukewarm water, keep the body im- 
mersed up to the chin, see that the water is kept warm; 
patient may be left in bath indefinitely. If the burn is not 
large, but painful, cover the burned surface with a thick 
layer of flour, powdered starch, zinc ointment, or cotton 
batting. Equal parts of limewater and linseed oil may be 
applied, and the burn covered with cotton. It is impor- 
tant in burns to apply a dressing that will exclude the air. 
In large burns there is always severe shock: treat this 
as directed below. 

Shock.—When a person has been severely injured or badly 
frightened, there follows a condition of the nervous system 
which is known as shock. A person suffering from shock 
generally becomes pale, cold, faint, and trembling, with a small 
weak pulse. The mind is dull and the person looks anxious and 
distressed. Sometimes the person is excited and restless. 

Treatment.—Let the person rest in a quiet cheerful 
place. If he is little injured, teli him socalmly. If the 
injury is severe, and there is pain, broken bones, bleeding, 
etc., you must still be calm, cheerful, and helpful. Givea 
tablespoonful (2 or 3, if a drinker) of whiskey in water every 
quarter or half hour. Wrap him in warm blankets and 
lay hot water bottles around him. If there is much pain, 
give 10 drops of laudanum. In case of bleeding, open 
wounds, or broken bones, treat themas directed. A flushed 
face and fever show that the patient is reviving and does 
not need hot-water bottles or whiskey. Never let an in- 
jured person be surrounded by a crowd of people. 

Pain is frequently relieved by the adjustment and support of 
mangled limbs, by protecting exposed open wounds, burns, 


bruises, etc., with clean gauze dressings. Morphin } grain, or — 


20 drops of laudanum, or 1 grain of opium can be given if pain 
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is unbearable. Unless :absolutely necessary this treatment 
should be left to the physician. 


Hemorrhage or Bleeding always occurs after an in- 
jury. It is the result of the tearing or cutting off of the 


blood-vessels. A person suffering from hemorrhage either 
internal or external is pale, faint, with feeble pulse. 

Treatment.--Keep the person quiet. If the bleeding 
comes from a wound in the upper or lower limbs, it will 
stop by raising the limb up above the rest of the body. 
Tie clean cloths tightly over the sore. Ii the blood comes 
in spurts, tie a rope or handkerchief tightly around limb 
above cut nearest to body. If bleeding is slight, it will 
stop by tying clean cloths tightly over the cut. Ice may 
be applied over the bleeding vessels. Clean cloths wrung 
out of water as fot as hands can bear is often effective. 

Never use cobwebs, tobacco juice, or other filthy things 
to stop bleeding. Ifa person spits or coughs up red frothy 
blood, he is probably bleeding from the lungs. Let him 
lie down, and if it continues to come up apply ice to chest 
and give a teaspoonful of extract of ergot. ; 

Sunstroke and Heat Exhaustion.—In sanstroke the 
person has a red face; skin is hot and dry; there is high 
fever; breathing and pulse are very rapid. There is often 
delirium and convulsions. Put the patient in a cold bath; 
apply ice to the head and rub the skin with pieces of ice. 
If he cannot be put into a bath, put him in the shade and 
pour cold water over him, or wrap him in cold wet blank- 
ets and pour cold water over his head. In heat exhaus- 
tion the patient is pale and the skin cool. There is no 
fever. Let the person rest inthe shade. Give stimulants, 
as hot coffee or whiskey. 

Poisoning.—In any case of poisoning when the kind of 
poison is unknown, induce vomiting at once by giving 
warm water with or without a tablespoonful of ground 
mustard, or double this amount of salt to the teacup. 
Thrust your finger down his throat to help the emetic. 
Milk, raw eggs, gruel, oil should be given freely if irritant 
poisons, like potash, lye, or acids, have been taken. The 
following table contains suggestions for the proper treat- 
ment of the forms of poisoning occurring most frequently: 
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Poison. Treatment. 
Acids: | | Give soap, soda, whitewash, or magnesia mixed in 
Sulfuric, water. Produce vomiting. 
Nitric, Give gruel, milk, eggs (uncooked). 
Muriatic, Relieve pain by giving 1o drops of laudanum in 
Oxalic. J water. 


( Give Epsom salts, raw eggs. | i 
: i | Produce vomiting. Alcohol is the antidote. Give 
Carbolic acid and whisky, brandy, or alcohol freely if acid has been 
creosote. swallowed. Externally apply alcohol or cloths 
[ or cotton soaked in alcohol to the surface burned 
by the acid. 


ay coun Give vinegar, lemon or orange juice, or any acid 
eS 2 diluted in plenty of water. | 
Potach Give miik, gruel, white of egg, oils. 
2 For pain give 1o drops of laudanum. 
Lye. J 
Arsenic, Produce vomiting if there is none already. 


Paris green, 
Poison fly-paper, 
Rough on rats. 


Hydrated oxid of iron with magnesia in water is 
the antidote. ; 
Give 2 tablespoonsful of castor oil. 


Produce vomiting. Give a teaspoonful of tannn 
in water. 


Bea Give raw eggs, milk, castor oil. 


Todin Produce vomiting. ? 
i Give starch and water, raw eggs, milk, or gruel. 
| Produce vomiting. Inject from a pint to a quart 
of strong coffee into rectum, or give by mouth if 
patient can swallow. 
Potassium permanganate is antidote. 
Keep patient awake. 


Opium, 
Morphin, 
Laudanum 
Paregoric, 


Poison gas from 
coal stove. 


| 
J 
Corrosive  subli- | 
| 
{ 


Fresh air; stimulants, as coffee, ammonia. 
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The following additional suggestions are offered: 

Lightning.—Dash cold water over person struck. 

Mad-dog- or Snake-bite.—Tie cord tight above wound. 
Suck the wound and cauterize with caustic or white-hot 
iron at once, or cut out adjoining parts with a sharp knife. 
Give stimulants, as whisky, brandy, etc. r 

Sting of Venomous Insects, etc.—Apply weak am- 
monia, oil, salt water, or iodin. 

Fainting.—Place flat on back, allow fresh air, and 
sprinkle with water. Place head lower than rest of body. 

Cinders in the Eye.—Roll soft paper up like a lamp- 
lighter and wet the tip to remove cinder, or use a medicine- 
dropper to draw it out. Rub the other eye. 

Fire in One’s Clothing.—Don’t run, especially not 
down-stairs or out-of-doors. Roll on carpet, or wrap in’ 
woolen rug or blanket. Keep the head down so as not to 
inhale flame. 

Fire in a Building.—Crawl on the floor. The clearest 
air is the lowest in the room. Cover head with woolen 
wrap, wet if possible. 

Fire from Kerosene.—Don’t use water, it will spread 
the flames. Dirt, sand, or flour is the best extinguisher; 
or smother with woolen rug, table-cloth or carpet. 

Suffocation from Inhaling Illuminating-gas.—Get into 
fresh air as soon as possible, and lie down. Keep warm. 
Take ammonia, 20 drops to a tumbler of water, at frequent 
intervals; also 2-4 drops tincture of nux vomica every 
hour or two for 5 or6 hours. (World Almanac, 1899.) 
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ni: 2 5 Sol eton eran hers 18 20 23 25 2.50 | 25.00 
I YR i leave) |) sey i) weld) ay Westen |) sis} 40 45 50 | 5.00 | 50.00 
6% || $x | $2 | $3| $4) $5 | $6) $7 | $8 | $o | Fro | $r00 | $1000 
4 DAY colli oy Mer coyi|h cen |i ey |i) ° I I I 7 67 
Bro hr) OLlvsani kon er I I I I I T 13. |) 8-33 
12k Guloy er I I I I 2 2 2 20 | 2.00 
TOT he OW bie | ery] erie ail ene 2 2 2 3 27) || 72.07 
20 . I I | 2 eee fee 2 3 3 3 ewe Ries! 
24 iy ae allie bea alk ae salll fe: 3 3 4 4 40 | 4.00 © 
I MO I I 2 2 3 3 4 4 5 5 50 5.00 F 
2G te I 2 Wy ool stelle 7 8 9 Io | 1.00 | 10.00 
Sie AM BeOS) 1o Jeg nye 12 14 15 I.50 | 15.00 | 
Gy et Sy) One On| 22 PES i eeoul) aoe 24 27 30 | 3.00 | 30.00 
I YR 6 | 12 | 18 | 24 | 30 | 36 42 48 54 60 | 6.00 | 60.00 


ASDA, OVO) || On| MOY On| ao ° ° fo) fo) 8 77, 
St, Olle 04| 04) onl onio I I I 1 15 155 
Toa Ou) Fox oul) ol trad at I I 2 2 23), (2.a0 

> Lofek ge Val ioye | femtey |b: I I 2 2 2 3 31 | 3.10 
BO is ON Om eal eenced | Gee ence 2 3 3 4 38 | 3.84 \ 
eaein coy |e ope a Tele 25a 2 S 3 4 5 46 | 4.62 
I°MO.. fo) 1 2 | 2 |e) 4 4 5 6 Be. aigaee 
CM Pie] I 2 3 5 6 7 8 9 10 12 1.17) | 11.67 
Ea 2 3 5 7 9 | Io 12 14 16 18 1.75 | 17-50 
Ou) Aa eal ame ra exSilpenal) ses 28 32 35. | 3.50 | 35. COmmmm 
© oR ses GEN Weide ice aan eetS ae 42 | 49 56 63 70 | 7:00 | 7o.e8 j 
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TABLE OF WAGES BY THE WEEK. 
(Computed on a basis of ten hours’ labor per day.) 

; t 

a 

tw | 1 | 2 5 8 9 I 2 3 4 5 6 
> Hr.| Hrs. | Hrs. | Hrs. | Hrs. | Day. \Days.| Days.|Days. Days.|Days 
$3 |.05 | .10 .25 .40 -45 -50 | I,00 I.50| 2.00 | 2.50 3.00 

4 |.062] .134 “Bae 53a: - 00 .663} 1.334] 2.00] 2.662 3.333%] 4.00 

5 |.083] .162 47g  .6068  .75 .835| 1.662] 2.50] 3.33% 4.16%] 5.00 

§ |.10 | .20 .50 .80 -90 | 1.00 | 2.00 3-00] 4.00 | 5.00 | 6.00 

7 |.112| .233 -583, -933 1-05 | 1.168] 2.334] 3.50] 4.663 5.838! 7.00 

8 |.134] .262 .663! 1.063 1.20 | 1.333] 2.662] 4.00] 5.334 6.662| 8.00 

Oulers- 230 625) ( E20 | S35 2. so | 3.000] 4s 50| 6.00 | 7.56 |" 9.90 
TO |.163| .334 | .83%| 1.333! 1.50 | 1.668| 3.334] 5.00] 6 662 8.333] 10.00 
1I |.184] .362 -913| 1.46% 1.65 | 1.833] 3.662] 5.50] 7.333 9.162, 11.00 
12 |.20 | .40 I.00 | 1.60 | 1.80 | 2.00 | 4.00 | 6.00] 8.00 10.00 | 12.00 
13 |.213] .43% | 1-083] 1.733 1-95 | 2.162] 4.334! 6.50) 8.662 10.833] 13.00 
14 | 23%| -4603 | 1.163) 1.862 2.10 | 2.334) 4.662] 7.00] 9.332 1z.662] 14.00 
B504-25,| -50 | E225] 2.00'| 2.25 | 2.50 | 5 60 | .7.50|10.00 12.50 .| 15,00 
16 |.262] .533 | 1-333] 2-134! 2.40 | 2.662) 5.333] 8.00/10 662 13.333/ 16.00 
¥7 |.283] .562 | 1.413] 2.26%, 2.55 | 2.834/ 5.662] 8.50 11.334 14.162! 17.00 
18 |.30 | .60 ENO e240) | 2.701) 3.00. |). 6,00 Q.00]/12.00 15.00 | 18.00 
19 |.313| -63% | 1.58%] 2.53% 2.85 | 3.162] 6.33%) 9.50/12.662 15.833] 19.00 
20 |.333| -06% | 1.663) 2.662 3.00 | 3.334] 6.662] 10.00/13.332 16.662] 20.00 
24 |.40 | -80 2.00 | 3.20 : 3-60 | 4.00 | 8.00 | 12.00/16.00 20.00 | 24.00 

TABLE OF WAGES BY THE DAY. 
(Computed on a basis of ten hours’ labor per day.) 
25C. 374c. | soc. | 62tc. | 75c. | 874c. | $1.00] $1.123 | $r.25 
+ hour .ort .ort .024] .034| .03% .048 .05 .058 o6} 
poe .o24 .03$ .05 .06}| .074 .08$ 210 ees 12} 
aie .05 .o7h Io .I2t] 215 .174 -20 .22h 25 
ey odes |) 25 | 4372! Ag7e -438 | .50 564 .624 
oie 20 .30 .40 | .50 .60 70 80 -90 | $1.00 
Ow 5 22%] .332 1 .45 .564| .674 788 -9g0 | r.ord | r.12} 
TE Galen. | es -374 Ae 623] .75 .872 |$r.00 T.12} 1.25 
2 days.. .50 -75 |$1.00 [$1.25 |$1.50 | $1.75 | 2.00] 2.25 2.50 
ees 75 | $1.124 | 1.50 | 1.873] 2.25 | 2.623 | 3.00] 3.374 | 3.75 
4 ‘© {$1.00 | 1.50 | 2.00 | 2.50 | 3 00 3-50 | 4.00} 4.50 5.00 
iM kee 1.25 | 1.874 | 2.50 | 3 123] 3.75 4-374 | 5.00 | 5.622] 6.25 
Gaines ieson|) 22250) | 3.00%) 3075 | 4/50 5.25) | 6.00] 6.75 7.50 
| 
$1.374| $1.50 $1.62, $1.75 $1.874| $2.00 |$2.124| $2.25 | $2.374 

+ hour..| .06% .07+ .084| .08%] 092 be) . 108 .a1t -11f 
TA ie .133 ~I5 ~162| /.174|' .. 188 -20 .2tt .224 233 
Tepe h iI -30 -324| .35 | .37#|  .40 424) «45 -474 
act 688] °.75 -813|  .874] .93%| $1.00 |$1.062! $1. 124 | $1. 188 
8 ‘* |$x.10 | $1.20 |$1.30 [$1.40 |$1.50 | 1.60 | 1.70] 1.80 1.90 
oat 1.23%] 1.35 | 1.464] 1.574] 2.688] 1.80 | 1.913] 2.02$ | 2.13% 
n day...| 1.374] 5.50 1.624] 1.75 2-873] 2.00 2.12%| 2.25 2.374 
2idays:.|'2.75 | 3:00 | 3.25 | 3.50 13.75 4.00 | 4.25 | 4.50 4-75 
Siihiee 4-124| 4.50 | 4.873%] 5.25 | 5.623} 6.00 | 6.374, 6.75 7.124 
Bis ess §.50 | 6.00 ‘| 6.50 |'7.00 | 7.50 8.00 | 8.50 | 9.00 9.50 
Be 6.874] 7.50 | 8.124) 8.75 | 9.373] 10.co 10.623] 11.25 11.87} 
Gti 8.25 9.00 | 9.75 |¥0O.50 |11.25 | I2,00 |12.7 13.50 14.25 
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DOMESTIC POSTAGE. 


First CLAss.—Letters and all written matter, whether 
sealed or unsealed, and all other matter sealed,nailed, sewed, 
tied, or fastened in any manner, so that it cannot be easily 
examined, two cents per ounce or fraction thereof. A ‘‘ Spe- 
cial Delivery’”’ ten-cent stamp when attached to a letter, in 
addition to the lawful postage, shall entitle the letter to im- 
mediate delivery at or within one mile of any post-office. 
Postal cards, one cent each; with paid reply, two cents each. 


SECOND CLAss.—All regular newspapers, magazines and 
other periodicals issued at intervals not exceeding three 
months; the postage is one cent for each four ounces, payable 
by postage stamps. 


THIRD CLAss.—Embraces printed books, pamphlets, cir- 
culars, engravings, lithographs, proof-sheets and manu- 
script accompanying the same, and all matter of the same 
general character, and not having the character of personal 
correspondence. Circulars produced by hektograph or sim- 
ilar process, or by electric pen, are rated as third class. 
The limit of weight for mail matter of the third class is four 
pounds, except in the case of single books exceeding that 
weight. The rate of postage on mail matter of the third 
class is one cent for each two ounces or fraction thereof. 


FourtTH CLAss.—All mailable matter not included in the 
three preceding classes, which is so prepared for mailing as 
to be easily taken from the wrapper and examined. Rate. 
one cent per ounce or fraction thereof, except seeds, roots, 
cuttings, bulbs, plants, and scions, which are one cent per 
two ounces. Limit of weight, 4lbs. Full prepayment com- 
pulsory. Liquids and other like injurious matter not admit- 
ted except under conditions which may be learned at any 
post-office. , 

Registry fee, eight cents, which, with the postage, must be 
fully prepaid. The name and address of sender must be 
given on the outside of the envelope or wrapper. 


FOREIGN POSTAGE. 


To all parts of the Universal Postal Union (embracing 
nearly every civilized country): 


On LETTERS, five cents for each ounce or fraction thereof; each 
additional ounce or fraction, three cents. Double rates are col- 
lected on delivery of unpaid or short-paid letters. 
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On newspapers, books, pamphlets, photographs, sheet 
music, maps, engravings, and similar printed matter, ove 
cent for each two ounces or fraction thereof. 


To CANADA (including Nova Scotia, New Brunswick, 
Manitoba, and Prince Edward Island): LETTERS, two cents for 
each ounce or fraction thereof; Books, Circulars, and similar 
printed matter, one cent for each two ounces or fraction there- 
of; SECOND CLass MATTER, same as in the United States; 
SAMPLES AND MERCHANDISE, ome cent per ounce. Packages 
must not exceed 4 lbs. 6 oz. in weight; prepayment compul- 
SOry.. 


To Mexico: Letters, Postal Cards, and printed matter, 
same rates as in the United States. SAMPLES, ome cent per 
ounce; MERCHANDISE other than Samples can only be sent 
by Parcel Post. 


MoneEY ORDER FEES.—For Money Orders in denomina- 
tions of $100 or less, the following fees are charged: Orders 
not exceeding $2.50, 3c.; over $2.50 to $5, 5c.; $5 to $10, 8c.; 
$10 to $20, 10c.; $20 to $30, 12c.; $30 to $40, 15c.; $40 to $50, 
18c.; $50 to $60, 20c.; $60 to $75, 25c.; $75 to $100, 30c. 


Express Money Orders may be bought of the leading express 
companies at the following rates: Not over $2.50, 3c.; $2.50 to 
$5, 5c.; $5 to $10, 8c.; $10 to $20, 10c.; $20 to $30, 12c.; $30 
to $40, 15c.; $40 to $50, 18c.; $50 to $60, 20c.; $60 to $75, 25¢.; 
$75 to $100, 30c.; over $100 at above rates. 


INTERNATIONAL OR FOREIGN MONEY-ORDER FEES. 


On Algeria, Belgium, British India, Cape Colony, Constan- 
tinople, Denmark, Dominion of Canada, Egypt, England, 
France, German Empire, Hong Kong, Ireland, Italy, Ja: 
maica, Japan, Newfoundland, New South Wales, New 
Zealand, Portugal, Sandwich Islands, Scotland, Shanghai, 
Sweden, Switzerland, Tasmania, Victoria. 


For Orders of $10, or less, roc. | Over $50, not exceeding $60, 60c, 
Over $10, not exceeding $20, 20c. | Over $60, not exceeding $70, 7oc. 
Over $20, not exceeding $30, 30c. | Over $70, not exceeding $80, 80c. 
Over $30, not exceeding $40, 4oc. | Over $80, not exceeding $90, goc. 
Over $40, not exceeding $50, 50c. | Over $90, not exceeding $100, $1. 


Orders can also be obtained on Austria and the East Indies 
by remittance through the Postal Department of Switzer- 
land, subiect to the rates of the Swiss Department to those 
countries. Also on Norway and the Netherlands, through 
the Postal Department of the German Empire, subject to 
the rates of the German Department to those countries. 
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WEIGHTS AND MEASURES. : 


II. WEIGHTS AND MEASURES. 


CUSTOMARY SYSTEM OF WEIGHTS AND 
MEASURES. 


I. Weights. 
A. AVOIRDUPOIS WEIGHT. 


1 ton = 2000 pounds (lbs.} ;* 
a Ib. = 16 ounces (0z.) = 256 drams = 768 scruples = 7680 grains ; 
I OZ. = 16drams= 48scruples= 480 grains; 
1dram = 3scruples= 30 grains; 
1scruple = 10 grains, 


B. APOTHECARIES’ WEIGHT, FOR DRUGS, 


1 lb, = 12 0z. = 96 drams = 288 scruples = 5760 grains; 


10z.= 8drams= 24scruples = 480 grains; 
1dram = 3scruples= 60 grains; 
rscruple = 20 grains. 


C. TROY WEIGHT, FOR JEWELS AND PRECIOUS METALS, 


zlib, = 12 0z. = 24 carats = 240 pennyweight (dwt.) = 5760 grains; 


10Z, = 2carats= 2o0dwts. = 480 grains; 
Icarat = 10 dwts. = 240 grains; 
1 dwt. = 974 grains, 
II. Measures. 
A. LINEAR. \ 
1 mile = 8 furlongs (frlgs.) = 80 chains = 320 rods = 5280 feet ;# 
t furlong = 10chains = y4orods = 660 feet: 
rchain = 4grods= _ 66 feet; 
rrod = _ 164 feet; 


1 chain = 100 links; 
1 link = 7.92 inches ; 
z yard = 3 feet = 36 inches; 
1 foot = 12 inches. 
B. SURFACE. 
1 square mile = 640 acres ; 
1 acre = ro square chains = 160 sq. rods = 4840 Sq. yds. 
= 43,560 square feet. 


* 1 long ton = 20 imperial hundredweights (cwt ) = 2240 pounds. 
+ 1 sea mile (Admiralty knot) = 6080 feets or 1.1515 statute mile. 


388 GENERAL TOPICS. 


C. CAPACITY. 
I. DRY MEASURE. 


z bushel = the volume of 77.627 lbs. of distilled water at 4°C.; 
x bushel = 4 pecks = 8 gallons = 32 quarts = 2150.4 cubic inches; 

apeck = 2 gallons =/8 quarts = 537.6) =. - 

r gallon: = 4-quarts = 268.8 “4 kis 

tquart = 67.2,“ ss 


2. LIQUID MEASURE. 


rgallon = the volume of 8.3388822 lbs. = 58,373 troy grains of distilled 
water at4> G2 
1 gallon = 4 quarts = 8 pints = 32 gills = 231 cubic inches; 
Iquart =2pints= 8gills= 57.75 “ = 
SPiN tal — eyo Swe seco oF 
Metric System of Weights and Measures. 
t. LINEAR MEASURES. 


x meter (m) = 10 decimeters (dm)= too centimeters (cm) = 1000 millimeter 
(mm) = .1 decameters (Dm) = .o1 Hectometer (Hm) = .oor Kilometey 
(Km) = .ooor Myriameter (Mm). 

1 Mm = 1o Km = 100 Hm = 1000 Dm 


= 10,000 M; 
t Km\= 10 Hm) soo Dm =) 7,o0commle 
1) im) =) 10) Dim)=" Sacom: 


1Dm= iom; 
&M = 10dm = 1o0oCM = IocomMy; 
1dm= tocm= toomm; 
Icm= tomm, 


2. SURFACE MEASURES. 


1 Are (a) = roo square meters (sq. m.) = .or hectare (ha) 5 
1 Are = 18q. Dm. = 100 square Mj 
1 sq. Km = 100 Ha = 10,000 A = 1,000,000 Sq. M 5 
x Ha) 007A) 9 “ro; coo/Sd/antty 
trA= Ioo sq. m. 


3. MEASURES OF CAPACITY. 

1 liter (1) = 1 cubic decimeter (cdm) = 1,000 cubic centimeters (c. c.) = 
0.001 cubic meter (cbm) = 10 deciliters (dl) = 100 centiliters (cl) = .o1 
hectoliter (hl). 

1 Hl = 10 DI = 1001 = 1,000 dl = 10,000 cl 


1DI= tol= t100dl= t1,ooocl; 
rl1= s10dl= 100C. 
4. WEIGHTS. 


1 kilogram (kg) = 100 decagrams (Dg) = 1000 grams (g)3 
x gram = 10 decigrams (ag) = 100 centigrams (Cg) = 1,000 milligrams (mg); 
1 ton = 1000 Kg = 100,000 Dg = 1,000,0c0 g ; 
too Kg = 10,000 Dg = _ 100,000 g 5 
1Kg = 100 Dg = 1,000 g. 


ae oe mere oer We rere ec ee ear POT 

* y Imperial gallon = 277.274 cub. inches, or .16046 cub. foot; it equals 
1.20032, or very nearly 1g U.S. liquid gallons. x cub. foot = 1728 cub, 
inches = 7.48 U.S. liquid gallons = 6.43 U.S. dry galions = 6.23 Imperial 
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Conversion of U. S. Weights and Measures to Metric, 


Inches to 
Millimeters. 


"= 25.4001 
Meter to 
Inches. 


t=. 39-3700 


Sq. Inches to 
Sq. Centmr. 


6.452 


Sq. Centime. 
to sq. in, 


.1550 


Cubic In. to 
Cu. Centmr. 
16 387 
Cu. Centmrs 
to Cubic In. 
-0610 


— 


Fluid Drams 
to Cu. Centi- 
meters. 


3-70 


Cu. Centi- 
meters to 


Fluid Drams, 


i= 


27 


Grains to 
Milligrams. 


64.7989 


Milligrams 
to Grains, 


.01543 


uintals to 
ounds Av. 
220.46 


and vice versa. 


LINEAR. 
Feet to Meters. 
-3048 
Meter to Feet. 
3.2808 


Yards to Meters. 
9144 
Meter to Yards. 
1.0936 
SQUARE, 


Sq. Feet to Sq. 
Decimeters. 


Square Yards to 
Square Meters. 


9.290 .836 
Sq. Meters Square Meters 
to Sq. Feet. to Square Yards. 
10.764 1.196 
CUBIC, 


Cubic Yards to 
Cubic Meters. 


Cubic Feet to 
Cubic Meters. 


.0283 -765 
Cu. Decimeters Cubic Meters to 
to Cubic Inches. Cubic Feet. 
61.023 35-314 
CAPACITY. 


Fluid Ounces to 
Cubic Centimeter. 


29.57 -9464 


Centiliters to Liters 


Miles to 
Kilometers. 


1.6094 
Kilometer to 
Miles. 
6214 


Acres to 
Hectares, 


-4047 
Hectares to 
Acres. 


2.471 


Bushels to 
Hectoliters. 
3524 
Cubic Meters to 
Cubic Yards. 
1.308 


Quarts to Liters. Gallons to Liters. 


3.7854 


Decalitersto Hectoliters 


Fluid Ounces. to Quarts. Gallons. to Bushels. 
338 1.0567 2.6417 2.8377 
WEIGHT. 
; ; Avoirdupois 
Avoirdupois 3 Troy Ounces 
Ounces to Grams, ag to Kilo- to Ginn 
ams. 

28.3495 -4536 31-1035 

Kilograms to Hectograms to Kilograms to 
Grains. Ounces Av. Pounds Av. 
15432.36 3.5274 2.2046 


Milliers or Tonnes 
tc Pounds Av, 
2204.6 


Kilograms to 
Ounces Troy, 


32.1507 


~ 

¥ 
cD 
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wh aha ae CONVERTED INTO POUNDS 


AVOIRDUPOIS. 
Kilos ° I 2 3 4 5 6 a 8 9 
0.0 000] .022 044] .066] .088] .110 132 154 176 194 
oe 220] .243) .265/ .287) .309] -331| +353] +375] +397) -419 
"2 441| .463| 485] .507| +520] +551] -573| -595| -6r7| .039 
73 661 683 705| .728 750| .772 794| .816] .838] .860 
4 882} .904] .926] .948| .970] -992| 1.014] 1.036] 1.058} 1.080 
“5 1.102] 1.124] 1.146] 1.168] 1.190] 1.213] 1.235] 1.257] 1.279] 1.30% 
16 1.323} 1.345] 1.367] 1.389] 1.411] 1 433] 1.455] 1-477] 1-499] 1.521 
7, 1.543] 1-565] 1.587| £.Aog| 1.631] 1.653] 1.676) 1.698) 1.720] 1.742 
8 1.764] 1.786] 1.808] 1.830] 1.852] 1.874] 1.896] 1.918] 1.940] 1.962 
-9 1.984] 2.006] 2.028] 2.050] 2.072] 2.094] 2.116] 2.138) 2.161] 2 183 
POUNDS CONVERTED INTO KILOGRAMS. 
Younds. ° I 2 3 4 5 6 7 8 9 
0.0 .000 | .005 | .099 | .o14 | .018 | .023 .027 -032 | .036 | .o4t 
ait .045 | .050 ( .054 | .059 | .064 | .068 | .073 | .077 | .082 | .086 
.2 EOGE! |) .O95))|| 1-5 £00) || 2x04" || -TOOM|| le LTQUli. DLS || leet ia eeenkeez 132 
43) *£300)| . 41, |) 145) || <150.|) «154! || - 250) |e. 203) | a OS mea em eure 
-4 .t8n || .*86 | -r9r || .195 ||| «200 || .204)|) .200))| Joram eeetommeeee 
=5 .227 | .231 | .236 | .240 | .245 | .249 | .254 | -259 | .263 | .268 
-6 .272 | .277 | .281 | .286 | .2y0 | .295 | .299 | .304 | -308 | .313 
-7 | -318 | .322 | -327 | -33t | -336 | -340 | -345 | -349 | -354 | -358 
-8 -3€3 | .367 | .371 | -376 | .381 | .386 | .390 | -395 | -399 | -404 
-9 | -408 | -413 | -417 | -422 | -426 | .431 | -435 | -440 | +445 | -449 


~ 


INCHES REDUCED TO DECIMALS OF A FOOT. 


(TRAUTWINE.) 


Ins. | Foot.|| Ins. | Foot.|| Ins. | Foot. || Ins. | Foot. || Ins. | Foot. 
gs -0026|| 1 .0833]| 2 . 1667 6 .5000 || 10 .8333 
_ .0052|| 144 | .0938|! 24 .2083 64% -5417 || 1014 | .8750 
14 .O104 144 | .1042|| 3 +2500 7 15033 i Ee -Q167 
WA .0208|| 13g | .1146|| 344 -2Q17 7% .6250 || 1146 | .9583 | 
3% -0313 tg | .1250|| 4 23383 8 -6667 || 12 I .0000 
16 | .0417|| 156 | .1354|| 4146] 3750 || 838] .7083 
5g .0521 194 | .1458|| 5 4167 9 -7500 { 
34 | .o625|| 14% | .1563|| 546 | -4583 || 9)6] -7917 | 
% | -0729 


OUNCES REDUCED TO DECIMALS OF A POUND. 


TiOZ. = .o6 Ib; 9 0z. = .56 lb. 
2 ee = nes 6é 10 oe = .63 ee 
yy bday ot po Sc6omee 
4 ec — 25 ee I2 “ce = -75 ““ 
ee heel etna ity 230°° =Se 
6 ia) _ 38 a4 14 a3 = .88 i. 
AP ae See 
=) ee I er 
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WEIGHT AND MEASURE CONVERSION TABLE. 


of Dw Ms n ig 
Seige a |S SU oe ah Cayipics 
Serer haa. | as | Se | eam Se |. He 
wn Sa Bi a e wy nO =P nS LES 
pS) ac = 5 ov oo oO — ) uy os! 
"a Rats =9 os © fy Lae =5 es Bes 
7) al n 
» = = fe = = Ww = i 
I 25-4 0394 305 3.28 1.609 621 868 nipsis} 
2 50.8 0787 -610 6.56 3-219 I.243 r.735 2.306 
3 76.2 -1181 O14 9-84 | 4.828 1.864 | 2 603 3-458 
4 101.6 +1575 1.219 Eps 6.437 2.486 3-470 4.611 
5 127.0 . 1969 1.524 16.40 8.047 3107, 4.338 5.764 
6 152.4 .2362 1.829 19.69 9-656 3.728 5 205 6 917 
7 177-8 .2756 2.134 22.97 | 11.265 4.350 6.073 8.070 
8 203.2 -3150 2.438 26 2 12.875 4-971 6.940 Q.222 
9 228.6 | .3543 | 2-743 | 29-53 | 14-484 | 5-593 | 7-808 | 10.375 
2 3 tel: Soh oe ¢ g 
83 2 oO 2 + oo ov ome Lu 
Cer © fy o¥ er. Vo oF baat se 
Siete ees hes joes.) So) Se) ee 
fe . Pay, 25 Sh ace 3 pes = 
.o y yee] od 220 20 nv 90 
ow oye} 1) o i his =i Se, ow 
n n < = OO OS ca) x 
I +0929 10.76 405 DNA. 028 aie) 235 2.84 
2 -1858 21.53 -809 4-94 .057 70.6 -70 5.68 
3 .2787 32.29 1.214 7-41 -085 105.9 1.06 8.51 
4 -3716 43-06 1.619 9.88 ae 141.3 1.4! Tess 
: -4645 3.82 2.024 12.36 -142 176.6 1.76 14.19 
6 ©5574 64.58 2.428 14.83 170 211.9 2.11 17.03 
7 -6503 75-35 2.833 17-30 198 247.2 BeAr 19.86 
8 +7432 86.11 3-238 19.77 2206 282.5 2.82 22.70 
9 -8361 96.88 3-642 22.24 255 317.8 ieie7 25-54 
2 |: 
® — J ° fe) (oye 
N ome es 2B Poe n 
fe) Fs 3 ge a a es ae ~ 3 
. = 20 ne SNS, ais v vo & 
bah 9 5 ug a eo ae ie oe oe 
BU | sO | SA | sQ}] BA] sO | 50 | Sa 
oa oO Q 4 O 4 O O 
I 29.6 338 .05 I 06 3-79 -26 28.3 063 
2 59-1 .676 1.89 2.1L F557 ase) 56.7 125 
3 88.7 1.014 2.84 SOL7 11.36 +70 85.1 .188 
4 118.3 Leg se 3-79 4-23 15,14 1.06 113.4 250 
5 147-9 1.690 4-73 5.28 18.y2 eae 141.8 313 
6 177-4 2.028 5.68 6.34 22.71 1.59 170.1 -375 
7 207.0 2.306 6.62 7.40 26.50 t 85 198.5 -438 
8 236.6 2.704 7-57 8.45 30.28 2.11 226.8 500 
9 266.1 3.042 8.52 9.51 34.07 2.38 255.1 -563 
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TABLE OF RECIPROCALS OF NUMBERS. 


The reciprocal of a number is the quantity obtained by 
dividing one by that number. 


No. Recip- Mo: Recip- No, Recip- No.4) Recip- 


rocal. rocal. rocal rocal 
I I «00000 26 -03846 51 -O1g61 76 -01316 
2 0.50000 27 +03704 52 -01923 77 +O1299 
3 Se cleeie! 28 -03571 53 .01887 78 .01282 
4 «25000 29 -03448 54 .01852 79 .01266 
5 . 20000 30 -03333 55 .01818 80 -O1250 
6 - 16667 31 -03226 56 -01786 81 -01235 
7 -14286 32 +03125 57 -O3754 82 .O1220 
8 .12500 33 +03030 58 -O1724 83 -O1205 
9 Acree te 34 -02Q941 59 * ,01695 84 .O11gO 
Io «10000 35 -02857 60 .01667 85 .o1176 
II -Ogogl 36 .02778 61 .01639 86 -O1163 
12 .08333 37 +02703 62 -O16T3 87 -OI149 
18} .07092 38 -02632 63 -01587 83 -01136 
I4 -07143 39 .02564 64 .01563 89 -O1I24 
15 .06667 40 .02500 65 -01538 go -OLLII 
16 .06250 41 -02439 66 -OI5I5 gl -OTO09Q 
17 .05882 42 .02381 67 -O1493 g2 -O1087 
18 -05550 43 -02326 68 -O1471 93 +O1075 
19 05263 || 44 -02273 69 -01449 04 01064 
20 «05000 45 .02222 70 -01429 95 +01053 
21 .04762 46 .O2174 71 -01408 96 .01042 
22 -04545 47 .02128 72 -01389 07 .O1031 
23 -04348 48 .02083 73 .01370 98 +O1020 
24 .04167 49 . 02041 74 .O1351 99 .OIOIO 
25 +4000 50 +02000 75 -01333 100 +OI000 
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COMPARISONS OF FAHRENHEIT, CENTIGRADE 
(CELSIUS), AND REAUMUR THERMOMETER 


SCALES. 

Fahren- Centi- Fahren- Centi- 

heit. grade Réaumur heit. grade Réaumur. 

+212 ++100 +80 +158 +70 +56 
211 99-44 79-56 157 69-44 55.56 
210 98.89 79-11 156 68.89 Boe Ki 
209 98.33 78.67 155 68.33 54-67 
208 97-78 78.22 154 67.78 54-22 
207 97-22 77-78 153 67.22 53-78 
206 96.67 77-33 152 66.67 53-33 
205 90.11 76.89 I5I 66.11 52.89 
204 95-55 76.44 150 65-55 52-44 
203 95 76 149 65 52 
202 04-44 75-56 148 64.44 51.56 
201 93-89 FR eLt 147 63.89 51.11 
200 93 33 74-67 146 63.33 50.67 
199 92.78 74-22 145 62.78 50.22 
198 Q2.22 73-78 144 62.22 49-78 
197 91.67 73-33 143 61.67 49-33 
196 QI.II 72.89 142 61.11 48.89 
195 90-55 72-44 141 60.55 48.44 
194 go 72 140 60 48 
193 89.44 71.56 139 59-44 47-50 
192 88.89 qi.it 138 58.89 47.11 
191 88.33 79.67 137 58.33 46.67 
190 87.7 70.22 130 57-78 46.22 
189 87.22 69.78 135 57.22 45-78 
188 86.67 69.33 134 56.67 45 +33 
187 86.11 68.89 133 56.11 44.89 
186 85-55 68.44 132 55:55 44-44 
185 85 68 131 55 44 
184 84.44 67.56 130 54-44 43-56 
183 83.89 67.11 129 53.89 43-11 
182 83.33 66.67 128 53-33 42.67 
181 82.78 66.22 127 52.78 42.22 
180 82.22 65.78 126 52.22 41.78 
179 81.67 65-33 125 51.67 41.33 
178 81.11 64.89 124 SL. PE 40.89 
177 80.55 64-44 123 50-55 40.44 
176 80 64 122 50 40 
175 79-44 63.56 121 49.44 39.56 
174 78.89 63.11 120 48.89 39-11 
173 78-33 62.67 119 48.33 38.67 
172 77-78 62.22 118 47-78 38.22 
171 77-22 61.78 117 47.22 37-78 
170 76.67 61.33 116 46.67 Br 
169 76.11 60.89 II5 40.11 36.89 
168 75-55 60.44 114 45°55 36.44 
167 75 60 113 45 36 
166 74-44 59-50 112 44.44 35-56 
165 73.89 59.11 rit 43.89 B5).15 
164 72-33 58.67 10 43-33 34-67 
163 72.78 58.22 109 42.78 34.22 
y62 71.24 57-78 108 42.22 33-78 
161 71.67 57-33 || 107 41.67 33-33 
160 7i.1t 6.89 106 ALOT 32.89 
159 70.55 6.44 105 40-55 32-44 
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COMPARISONS OF FAHRENHEIT, CENTIGRADE 
(CELSIUS), AND REAUMUR THERMOMETER 
SCALES.— Coxtinued. 


Fahren- Centi- Fahren- Centi- 


heit. grade. Réaumur. heit. grade. Réeaumur, 

+104 +40 -+32 -+50 -+io +8 
103 39-44 31.56 49 9.44 7-56 
102 38.89 30.00 48 8.89 Fete 
101 38.33 30.67 47 8.33 6.67 
100 37-78 30.22 46 7-78 6.22 
99 37-22 29.78 45 7-22 5-78 
98 36.67 29 +33 44 6.67 5-33 
97 36.11 28.89 43 6.11 4.89 
96 35-55 28.44 42 5°55 4-44 
95 35 28 41 5 4 
94 34-44 27.56 40 4°44 3-56 
93 33-89 27-11 39 3-89 3-11 
92 33-33 26.67 38 3+33 2.67 
gI 32.78 26.22 37 2.78 2.22 
go 32.22 25.78 36 Bae 1.78 
89 31.67 25-33 35 1.67 1.33 
88 31.11 24.89 34 ae & 0.89 
87 30-55 24-44 33 0-55 0.44 
86 30 24 32 ° fe) 
85 29.44 23-56 31 —0.55 —0.44 
84 28.89 23.11 30 I.11 0.89 
83 28.33 22.67 29 1.67 BE | 
S2 27.78 22.22 28 2.22 1.78 
81 27 22 21.78 27 2.78 2.22 
80 26.67 21.33 26 3-33 2.67 
79 26.11 20.89 25 3-89 3.11 
78 25.55 20.44 24 4-44 3-56 
77 25 20 23 5 4 
76 24.44 19-56 22 5 +55 4-44 
75 23.89 19.11 21 6.11 4.89 
74 23+33 18.67 20 6.67 5-33 
73 22.78 18.22 19 a2 5.78 
72 22.22 17.78 18 7-78 6.22 
71 21.67 17.33 17 8.33 6.67 
7O 21.11 16.89 16 8.89 7oLE 
69 20.55 16.44 15 9-44 7-56 
68 20 16 14 10 8 
67 19.44 15.56 13 10.55 8.44 
66 18.89 nsycgn at 12 II.1I 8.89 
65 18.33 14.67 It 11.67 9.33 
64 17.78 14.22 10 12.22 9.78 
63 17.22 13.78 9 12.78 IO 22 
62 16.67 13.33 8 13.33 10.67 
61 16.11 12.89 7 13.89 ir-1E 
60 15.55 12.44 6 14.44 11.56 
59 15 12 5 15.00 12 
58 14.44 11.56 4 15-55 12.44 
57 13.89 roe ti 3 16.11 12.89 
56 13.33 10.67 2 16.67 bine: 
55 12.78 10.22 I 17.22 13.78 
54 12.22 9.78 fe) 17.78 14.22 
53 11.67 9.33 ai 18.33 14-67 
52 I1.11 8.89 2 18.89 15.11 
51 10.55 8.44 3 19.44 15-56 


~~ = . ee 
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IOMPARISONS OF FAHRENHEIT, CENTIGRADE 
(CELSIUS), AND REAUMUR THERMOMETER 
SCALES.— Continued. 


Fahren- Centi- Fahren- Centi- ‘ 
heit. grade Reaumur heit. grade TRUE: 
—=4 —20 ae —23 — 30-55 —24.44 

5 20.55 16.44 24 31.11 24.89 
6 21.11 16.89 25 31.67 25.33 
Z 21.67 17-33 26 32.22 25.72 
8 22.22 17.78 27 32.78 26.22 
9 22.78 18.22 28 33.33 26.67 
b de) 23533 18.67 29 33-59 27.0% 
mI 23.89 19.11 30 34-44 27.56 
12 24.44 19.56 31 35 28 
13 <5 20 32 35-55 28.44 
14 25-55 20.44 33 36.11 28.89 
15 26.11 20.89 34 36.67 29.33 
16 26.67 21.33 35 37.22 29.78 
17 27.22 21.78 36 37-78 30.22 
18 27.78 22.22 37 glenels 30.67 
19 28.33 22.67 38 38.80 31.11 
20 28.89 23-11 39 39-44 31.56 
2t 29.44 23.56 40 40 32.00 
22 30 24 


Formula for Converting Degrees Centigrade to Fahrenheit, and 
ice versa: 


aC. = te + 32] E.; 


n° F. = i C. 
y is 


For Degrees Réaumur, substitute 4 for the figure 5 in the 
preceding formulas. 
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GOVERNMENT LAND MEASURES. 


In the system of government survey, lines running north 
and south are drawn parallel to a fixed line (principal me- — 
ridian) at a distance of six miles apart; these are called | 
range lines. At right angles with these, other parallel lines 
(town lines) are drawn, which then run east and west. The 
two sets of lines form squares containing 36 square miles 
each, called fownships. A certain number of townships 
form a county. Each square mile of a township is called a 
section, containing 640 acres, and these are numbered regu- 
larly I to 36, commencing at the northeast corner, as shown 
in the accompanying diagram. Section 16 in each township 
is set apart for school purposes. 

Sections are divided by lines running north and south, 
and east and west, into guarter sections, designated as the 
northeast quarter, northwest quarter, southwest quarter, 
and south-east quarter of the section. These quarters con- 
tain 160 acres of land each, and are again divided into 


quarters, each containing forty acres, which is the smallest 
sub-division recognized in government survey. Lands are 
usually sold in tracts of forty acres, or a multiple thereof, — 
except in case of land bordering on lakes, which are frac- 
tional sections and may contain more or less than forty 
acres. These are called government lots. 


TOWNSHIP. SECTION. 
N. W. NEA | NE 
Quarter, swy | SEY 
of oO 
NEY | NEY 
S: W. S.E. 
Quarter. Quarter. 


The description of a 4o-acre lot would then, for example, | 
read as follows: The northeast quarter of the northeast | 
quarter of section 1 in township 24 north, range 7 west. 
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TO MEASURE CORN ON THE COB IN CRIBS. 
(WaRING.) 


When the Crib is Equilateral. 

RuLeE.—Multiply the length in inches by the breadth in 
inches, and that again bythe height in inches, and divide the 
product by 2748 (the number of cubic inches in a heaped bushel), 
and the quotient will be the number of bushels of ears. Take 
two thirds of the quotient for the number of bushels of shelled 
corn. 

Lxample.—Required the number of bushels of shelled corn 
contained inacrib of ears, 15 ft. long by 5 ft. wide and Io ft. 
high. 

Solution: 180 in. (length) x 60 in. (width) X 120 in. (height) 
= 1,296,000 + 2748 = 471.6 heaped bushels, two thirds cf which 
is 314.6 bushels, shelled. 


When the Cribis Flared at the Sides. 


Multiply half the sum of the top and bottom widths in inches 
by the perpendicular height in inches, and that again by the 
length in inches, and divide the product by 2748; the quotient 
will be the number of heaped bushels of ears. Take two 
thirds of the quotient for the number of bushels of shelled corn. 


RECKONING OF AMOUNT AND VALUE OF HAY 
; IN MOWS OR STACKS. 


Four hundred and fifty cubic feet of hay is roughly esti- 
mated as a ton, but there is great variation in the ratio of 
weight to volume, ranging from less than 400 to 500 cu. ft. 
according to the kind of hay, time of cutting, and height of 
mow orstack. In general, the finer the stalk of the plant, and 
the larger the mow, the heavier the hay; also, of course, the 
more closely packed in putting away, and the nearer the 
bottom of the mow the heavier. Grass allowed to stand till 
nearly ripe before cutting will be the lighter, loose hay in 
loft will take toward 500 cubic feet to the ton; in case of 
timothy hay about 420, and in case of clover hay, about 500 
cubic feet will make a ton. 

In estimating by measurement, multiply together the fig- 
ures representing the length, width, and height of hay, and 

divide the product by the number of feet in a.ton. For ex- 
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ample, if the hay is qo ft. long, 16 ft. wide, and 18 ft. from 
the bottom to the top of the mow, and the bulk agreed is 
450 cub. ft. to the ton, the mow will contain 4o X 16 X 18, 
which equals 11,520 cub. ft.; 11,520 divided by 450 equals 
25.6, or 252 tons. 

The following table is from the American Agriculturist 


Table for Finding the Value of Hay. 


n 
Ms} 
3 $4 $5 $6 $7 $8 $9 $10 | $x 
Ay 
50 | 0.10 0.13 0.15 0.18 0.20 0.23 0.25 0.28 
7o | 0.14 0.18 0.21 0.25 0.28 0.32 0.35 0.39 
go | 0.18 0.23 0.27 0.32 0.36 0.41 0.45 0.50 
Ioo | 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 
300 0.60 0.75 0.go 1.@5 I.20 1.35 1.50 1.65 
400 | 0.80 I.00 I.20 1.40 1.60 1.80 2.00 2.20 
500 I.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 
700 1.40 1.75 2,10 2.45 2.80 3-15 3.50 3.85 
goo 1.80 2.25 2.70 2.05 3-60 4-05 4.50 4-95 
1000 2.00 2.50 3.00 3-50 4.00 4-50 5-00 5.50 
1200 2.40 3.00 3.60 4.20 4.80 5.40 6.00 6.60 
1500 3-00 3075 4-50 5.25 6.00 6.75 7.50 8.25 
1600 3-20 4.00 4.80 5.60 6.40 7.20 8.00 8.80 
1700 3.40 4-25 5.10 5-95 6.80 7.65 8.50 9-35 
1800 3-60 4-50 5.40 6.30 7-20 8.10 9.00 9-90 
1900 3.80 4-75 5-70 6.65 7.60 8.55 g.50 10.45 
2000 | 4.00 5.00 6.00 7.00 8.00 9.00 10.00 II.00 
wn 
us} 
E | $2 | $3 | $4 | $xs | $26 $17 $18 
° 
Au 
50 0.30 0.33 0.35 0.38 0.40 0.43 0.45 
70 0.42 0.46 0.49 0.53 0.56 0.60 0.63 
go 0.54 0.59 0.63 0.68 0.72 0.77 0.81 
100 0.60 0.65 0.70 0.75 0.80 0.85 0.90 
300 1-80 1.95 2.10 2.25 2.40 2.55 2.70 
400 2.40 2.60 2.80 3.00 3.20 3.40 3.60 
500 3-00 3-25 3-50 3-75 4.00 TAG25 4350 
700 4.20 4255 4-90 5.25 5.60 5 95 6.30 
goo 5.40 5-85 6.30 6.75 7.20 7.65 8.10 
1000 6.00 6.50 7.00 7.50 8.00 8.50. 9.00 
1200 7.20 7.80 8.40 g.00 9.60 10.20 10.89 
1500 9.00 9-75 10.50 TI.25 12.00 12.75 13.50 
16co 9.60 10.40 11.20 12.00 12.80 13.60 14.40 
1700 10.20 II.05 II.90 12.75 13.60 Tana 15.30 
1800 10.80 11.70 12.60 13.50 14.40 15.30 16.20 
1g00 11.40 L235 13.30 14.25 15.20 16.15 17.10 
2000 12.00 13.00 14.00 15.00 16.00 17.00 18.00 
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Annual. The price per ton of 2000 lbs. being known, it is easy 
to find the value of any fraction of a tonat $4 to $18 per ton. 
If a farmer has 1565 lbs of hay on his wagon, and the dealer 
has bought it at $7 per ton, he finds by looking across the 
table from 1500 lbs. to the column at the top of whichis $7, 
that the value of 1500 lbs. at $7 is $5.25, the value of 6olbs. 
21 cents, and the value of 5 lbs. 2 cents, making a total of 
$5.48. 

To find the value of any fraction of a ton at $7.40, $7.60, 
$7.80, etc., find the value at $7 and add to it one tenth the 
value at $4, $6, $8, etc. 


STRENGTH OF HEMP ROPES. 


Hemp rope, I in. in circumference, is calculated to sus- 
tain a weight of 200 lbs.; 14 in., 450 lbs.; 2 in., 800 !bs.; 
2% in., 1250 lbs.; 3 in., 1800 lbs.; 4 in., 3200 lbs.; 5 in., 5000 
Ibs.; 6in., 7200 lbs. Hemp is considered twice as strong 
as manila, and wire rope twice as strong as hemp. ( VYear- 
book U. S. Dept. Agrtc.) 

The diameters corresponding to the circumferences given 
ite, wmthe preceding ‘order: .318, .477, .636, .'795, .955, 
1.27, 1.59, and 1.91 inches. . 


THE STRENGTH OF MANILA AND WIRE ROPES. 
(Cornell Univ.) 


Manila Rope. Manila Rope. : 
needs, Roads: pe gaa he Rope. 
36 in. long. 36in. long. See 
| 

: os hes anh , No. of 3 
Circum- } Breaking |} Circum- | Breaking || Circum- Wi - |Breaking 
ference. Load. ference. Load. ference. eee Load. 

ins. lbs. ins. Ibs. ims: lbs. 

r625 1,750 2.825 4,250 I.062 6 6,285 

2625 3,080 Baas 6,050 1.375 19 T1,850 

26375 4,750 3-75 7,700 1.563 19 12,590 

2.812 5,400 4.25 II,140 1.505 19 19,500 

3.188 6,800 4.825 14,020 1.780 Io I9,150 

3.625 7,635 5037S 16,550 1.938 19 21,510 

4-375 8,980 3.188 TETOOP We ropes a Petar |bcter eravel ce @/|-0) o's et eawie 

AE 75 11,870 alas FAO LAD | EU Pe rake! cis! [rare Sre wie ei «,|'arae. ote, sane 

5.125 LEGS VOOM si eadet tare wre |ieroraterer omelette tard ote nel s\e's o.c\'e.s| oie ecetalencts 

2.562 DSH Ola merce le, av Meade aeaeteneaii eateteceical ote! a] tc. ace.6. siete ots eiese eroreme 

3.033 AKO SOL ecereret skcsclel|lelatelemtaretenaahitenete eterercceits;ckele c,0 «|| 's1e,0 6 Ai ee 

4.188 WEsOGO. wil eiterde ste. (lore ate 3 Heal CUS EOC NORCO RERCTEN EROSCHCREEIT 
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LEGAL WEIGHTS OF GRAIN, SEEDS, ETC. 


The table shows the number of pounds per bushel re« 
quired by law or custom, in the sale of articies specified, in 
the several States of the Union. 


As) vo] . 

a pO rats =| 
S| | os , S| 3] 
: 5 nl b> 
States. | 3 als dj ¥ re me | 4 
<1 S| a] Ei |S] 4] S$] 3] 2] ul] El Sl Bl g 
S| 3] 0] 6} S| S| @| Of SiS aie eee 
alalolo olololalaz| 2] d| al aloe 
Ce eae paar ae 48} 48]... a 50] 52| 32 ee - ei 60 = 45 
ew, Hampshireswccscalesalcesler 56| 50]...| 32| 60] 56] Go}.../...| 62}..-)... 
WMenmontvnann eee. ...-| 48] 48]...] 56)...| 52/ 32] 60] 56] 60] 70} 60] 62] 60} 45 
ees Paavo 48 48] .. BF 50] 52| 32 Be 56 eS «e[--.| 60] 60] 45 
lode isian eerrereee| 40 ee.}...] 50; 50) 50) 32} 90) 5 [o) eirers emer ceed ec ea 
baat an ely ea isco 48| 48|...| 56. 50| 50) 32] 60} 56] 6o]...] 50 a series 
INIGW SY OG elise cone ncisie 48] 48]...| 58)...|...| 32] 60] 56] 6o]...]...] 62] 60) 44 
New Jersey...... e+ -++-| 48) 50] ...1 56... | 57) 30] 60] 56] 6o}...]...]-.-1 64) 45 
pee Haare seo e4 7h] ae 56| . 50) 30| 60] 56 a SE iframe -{ POR ate 
ER ald Rape nSecreee eel see ena jane mcr Sealed jaolsbaliote|iaa {lo Sollataifosols =. 
Maryland... sdellives|loealls eellesel|s se! 20] S015) es 20 | lett nor ieee ae 
District of Columbia.. 47| 48]...| 56) 48] 57) 32] 56] 56] 60] 50] 55| 62] 60} 45 
Wont Virginia Mivaia'ts\ova's V3 52 = 56 50] 57| 32 ee a weal GO e 4 45 
1 siels ep slecien=| 40] 52] SO) 5Olc «-i1-- = 32] OO} 5O/nGOln athe an 0} 60] 45 
North Carolina,;........|'48| 50|..-| 54|'46|...| 30], «|, $6) Oaless)-saleae lew 
South Carolina..... o- +--+] 48] 56] 80] 56 50] 57| 32] 60} 56] Go] so]...| 60} 60}... 
GEO EIA) eo clewsines » -+-147| 52| 80] 56) 48] 57] 32| 60] 56] 60] 56] 55].-.| 60] 45 
Florida seesceece eee] 48! 48]...| 56| 48] 57) 32] 60] 56] 6o]...} 55] 60] 60] 45 
PUL AINA 52s, 'atnssiepwelsiste'e nis 47| 48]...1 56) 48] 57] 32| 60} 56) 60 55| 60] 60) 45 
sre Ae dog Scil| ZI |oor| (sor 56 48} ..| 32| 60] 56] Go]...]...| 60} 60) 45 
CDV Elie eno penereseobicd Ssaliceal lana) lst Gollras| srAlBAlooN||amaloealicios)! ocileocl oa. 
Wexaseeeinesiases e+e | 48) 42]...| 56,...] 57) 32] 60] 56] 6o]...] 55] 60] 60) 45 


Arkansas ........-+0..+.| 48] 52] 80, 56, 48] 57! 32] 60] 56] 60] 50] 57| 60] 60] 60 
Tennessee..... ..-.0....| 48] 50]...| 56) 50] 56! 32/ 60] 56] 60]...| 50/60] 60) 45 


Kentucky .........6 «+.| 47| 56]...| 56] 50| 57| 32| 60} 56] 60] 50| 60| 60] 60} 45 
ODIO 22. cins 2s decease] 48) 50]. |'56/s..| 551.32] Gol 56) Gol ual Oo] tocimeanons 
Michigan.......+ese+ee--] 48] 48] 80] 56| 50! 54| 32| 60] 56] 60] 56] 58] 60} 60] 45 
Indiana.............+.+-] 48] 50] 70) 56, 50| 48 32| 60} 56| 60] 50|...| 60] 60} 45 
Tiligois 2.035. aie creme ors 48] 52|.. | 56|.48| 57, 32| 60] 56] 60} 50} 55] 60} 60} 45 
WASCOMSING yeas ccc eec os) 48] Aol ees|)56| 050 57 32] 60] 56) 60]...| 42] 60] 60} 45 
Minimesotal..nceneene «eee! 48] 50]. ..| 56)...| 57 32] 601 56] Gol...1 52] 60! Go} 45 
Towa... ...02..0ee00--++| 48) 52]...| 56]-..| 57) 32| 60] 56] Go| 50]. ..| 60] 60] 45 
Missouri..........<..+--| 48] 52]...| 56) 50] 57, 32| 60] 56] 60] 50] 42| 60] 60] 45 
FGANSAS) isis ciets eeeeeee-| 48] 50]...] 56) 50] 57 32] 60] 56] 60} 50] 55| 60) 60] 45 
Nebraska....... atetereraiela ter 48} 52/.-.| 56!...]-52 32] 60] 56] 60} 50] 55| 60) 60} 45 
South Dakota..... weeee-| 48] 42]...] 56/...| 52{ 32] 60] 56] 60]... 60] 60] 60] 42 
North Dakota ..........] 48] 42|...| 56]. ..] 57| 32| 60] 56| 60]. .| 60] 60] 60! 42 
Montana. ....\0as... -+eeee| 48] 52!...| 56, 50] 57| 32] 60} 56] 60]...] 50] 60} 6o} 45 
Colorado...............-| 48] 52]...| 56] 50|...| 32] 60] 56] 6o]...}...| 60] 60] 45 
AcalOpeaee cctee ore Ariccac 48] 42]...| 56]...|...| 36] 60} 56} 6o]...].. oil fess 2|| HOO |letehe 
Washington's, aac cuiseue: 48] 42]...| 56] .1...1 321 60] 56] 60]...|...]0-.|-.-| 40 
Californias... .0.se0es¢6| 50} 40}e..| 52) oc] .-| 921.2) 54] OOleucle so] menineet ee 
Oregon.....-..+. éWiw.ic leet -| 46) 42]...] 56]...]...| 36] 60] 56] Go}... Fea OOllaar 
Okishoma lates. 48| 42]...| 56|...] 52| 32] 60] 56] 60]...| 60}...| 60] 42 
Wnited states nics == I +e 80} 56) 48)...| 32] 60] 56) bol... eh a teeemitlir 
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\COMMERCIAL GRADES OF GRAIN. 


(Minneapolis and Duluth Grain Inspection Board.) 
I. WHEAT. 


No. 1 Hard Spring Wheat.—No. 1 Hard Spring Wheat must 
be sound, bright, and well cleaned, and must be composed 
mostly of Hard Scotch Fife, and weigh not less than fifty-eight 
pounds to the measured bushel. 

No. 1 Northern Spring Wheat.—No. 1 Northern Spring Wheat 
must be sound and well cleaned; it may be composed of the 
hard and soft varieties of spring wheat, but must contain a 
larger proportion of the hard varieties, and weigh not less than 
fifty-seven pounds to the measured bushel. | 

No. 2 Northern Spring Wheat.—No. 2 Northern Spring 
Wheat must be reasonably sound and clean and of good milling 
quality, this grade to include all wheat not suitable for the higher 
grades, and must weigh not less than fifty-six pounds to the 
measured bushel. 

No. 3 Spring Wheat.—No. 3 Spring Wheat shall comprise all 
inferior, shrunken spring wheat, weighing not less than fifty-four 
pounds to the measured bushel. 

No. 4 Spring Wheat.—No. 4 Spring Wheat shall include all 
inferior spring wheat that is badly shrunken or damaged, and 
must weigh not less than forty-nine pounds to the measured 
bushel. 

Rejected Spring Wheat.—Rejected Spring Wheat shall include 
all spring wheat grown, badly bleached, or for any other cause 
unfit for No. 4 Wheat. 

Note.—Hard, flinty wheat of good color, containing no 
appreciable admixture of soft wheat, may be admitted into the 
grades of No. 2 Northern Spring and No. 3 Northern Spring 
Wheat, provided weight of the same is not more than one pound 
less than the minimum test weight required by the existing rules 
for said grades, and provided further that such wheat is in all 
other respects qualified for admission into such grades. 
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WESTERN WHITE AND RED WHEAT. 


No. 1 Western White.—No. 1 Western White shall be sound, 
well cleaned, plump, and composed of the western varieties of 
white wheat. 

No. 2 Western White.—No. 2 Western White shall be sound, 
reasonably clean, and composed of western varieties of white 
wheat. 

No. 3 Western White.—No. 3 Western White shall be composed 
of all western white wheat fit for warehousing, weighing not less 
than fifty-four pounds to the measured bushel, and not sound 
enough or otherwise unfit for the higher grades. 

Rejected Western White.—Rejected Western White shall com- 
prise all western white wheat fit for warehousing, but unfit for 
higher grades. 

NotrEe.—Western Red Wheat and Western Wheat shall cor- 
respond in all respects with the grades of Nos. 1, 2, 3, and 
Rejected. ) 


WINTER WHEAT. 


No. 1 White Winter.—No. 1 White Winter shall be sound, 
well cleaned, reasonably plump, and composed of the white 
varieties. 

No. 2 White Winter.—No. 2 White Winter to be sound, 
reasonably clean, and composed of the white varieties. 

No. t Red' Winter.—No. 1 Red Winter to be sound, well cleaned, 
reasonably plump, and composed of the red varieties. 

No. 2 Red Winter.—No. 2 Red Winter to be sound, reason- 
ably clean, and composed of the red varieties. 

No. 1 Winter.—No. 1 Winter to be ound, well cleaned, 
reasonably plump, and composed of the mixed white and red 
winter. 

No. 2 Winter.—No. 2 Winter to be sound, clean, and composed 
of the mixed white and red winter. 

No. 3 Winter.—No. 3 Winter shall comprise all winter wheat 
fit for warehousing, weighing not less than fifty-four pounds 
to the measured bushel, not sound enough or otherwise unfit 
for No. 2 of the other grades. 
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Rejected Winter.—Rejected Winter fit for warehousing, but 
otherwise unfit for No. 3. 


DuruUM (MACARONI) WHEAT. 


No. 1 Durum.—No. 1 Durum shall be bright, practically 
sound, and well cleaned, and be composed of Durum, com- 
monly known as Macaroni Wheat. 

No. 2 Durum.—No. 2 Durum must be reasonably sound and 
clean, and of good milling quality. It shall include all Durum 
Wheat that for any reason is not suitable for No. 1 Durum. 

No. 3 Durum.—No. 3 Durum shall include all wheat that is 
for any cause unfit for No. 2. 

No. 4 Durum.—No. 4 Durum Wheat shall include all wheat 
that is badly bleached and grown, or for any cause unfit for 
No. 3. 


MIXED WHEAT. 


In case of any appreciable admixture of Durum, Western, 
Winter or Western White, and Red Wheat, with Minnesota 
Grades of Northern Spring Wheat, or with each other, it shall be 
graded according to the quality thereof, and classed as Nos. 1, 
2, 3, etc., Mixed Wheat, with inspector’s notation describing 
its character. 


Tt, CORN. 


No. t Yellow Corn.—No. 1 Yellow Corn shall be sound, 
yellow dry, plump, and well cleaned. 

No. 2 Yellow Corn.—No. 2 Yellow Corn shall be three-fourths 
yellow, dry, reasonably clean, but not plump enough for No. 1. 

No. 3 Yellow Corn.—No. 3 Yellow Corn shall be three-fourths 
yellow, reasonably dry, reasonably clean, but not sufficiently 
sound for No. 2. 

No. 1 White Corn.—No. 1 White Corn shall be sound, dry, 
plump, and well cleaned. 

No. 2 White Corn.—No. 2 White Corn shall be seven-eighths 
white, dry, and reasonably clean, but not plump enough for 
No. I. 

No. 3 White Corn.—No. 3 White Corn shall be seven-eighths 
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white, reasonably dry and reasonably clean, Pa not sufficiently 
sound for No. 2. 

No. 1 Corn.—No. 1 Corn shall be mixed corn of choice quality, 
sound, dry, and well cleaned. 

No. 2 Corn.—No. 2 Corn shall be mixed corn, dry, reasonably 
clean, but not good enough for No. 1. 

No. 3 Corn.—No. 3 Corn shall be mixed corn, reasonably 
dry and reasonably clean, but not sufficiently sound for No. 2. 

No. 4 Corn.—No. 4 Corn shall include all corn not we: and not 
in heating condition that is unfit for No. 3. 


iit. OATS: 


No. 1 White Oats.—No. 1 White Oats shall be white, dry, 
sweet, sound, clean, and free from other grain, and shall weigh 
not less than thirty-two pounds to the measured bushel. 

No. 2 White Oats.—No. 2 White Oats shall be seven-eighths 
white, dry, sweet, sound, reasonably clean, and practically free 
from other grain, and shall weigh not less than thirty-one pounds 
to the measured bushel. 

No. 3 White Oats.—No. 3 White Oats shall be seven-eighths 
white, dry, sweet, sound, reasonably clean, and practically free 
from other grain, and shall weigh not less than twenty-nine 
pounds to the measured bushel. 

No. 4 White Oats.—Shall include all oats not sufficiently 
sound and clean for No. 3 White Oats, and shall weigh not less 
than twenty-five pounds to the measured bushel. 

Yellow Oats.—The grades of Nos. 1, 2, and 3 Yellow Oats shall 
eorrespond with the grades of Nos. 1, 2, and 3 White Oats, 
excepting that they shall be of the yellow varieties. 

No. 1 Oats.—No. 1 Oats shall be dry, sweet, sound, clean, 
and free from other grain, and shall weigh not less than thirty- 
two pounds to the measured bushel. 

No. 2 Oats.—No. 2 Oats shall be dry, sweet, sound, reasonably 
clean, and practically free from other grain, and shall weigh not 
less'than thirty-one pounds to the measured bushel. 

No. 3 Oats.—No. 3 Oats shall be all oats that are merchantable 
and warehousable and not fit for the higher grades, 
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No. 1 Clipped White Oats.—No. 1 Clipped White Oats shall 
be white, dry, sweet, sound, clean, and free from other grain, and 
shall weigh not less than forty pounds to the measured bushel. 

No. 2 Clipped White Oats.—No. 2 Clipped White Oats shall 
be seven-eighths white, dry, sweet, sound, reasonably clean, and 
practically free from other grain, and shall weigh not less than 
thirty-eight pounds to the measured bushel. 

No. 3 Clipped White Oats.—No. 3 Clipped White Oats shall 
be seven-eighths white, dry, sweet, sound, reasonably clean, and 
practically free from other grain, and shall weigh not less than 
thirty-six pounds to the measured bushel. 


EVs RYE: 


No. 1 Rye.—No. 1 Rye shall be sound, plump, and well cleaned, 
and shall weigh not less than fifty-six pounds to the measured 
bushel. 

No. 2 Rye.—No. 2 Rye shall be sound, reasonably clean, 
and reasonably free from other grain, and shall weigh not less 
than fifty-four pounds to the measured bushel. 

No. 3 Rye.—All rye slightly damaged, slightly musty, or from 
any other cause unfit for No. 2 shall be graded as No. 3. 


V. BARLEY. 


No. 1 Barley.—No. 1 Barley shall be plump, bright, clean, 
and free from other grain, and shall weigh not less than forty- 
eight pounds to the measured bushel. 

No. 2 Barley.—No. 2 Barley shall be sound and of healthy 
color, not plump enough for No. 1, reasonably clean, and reason- 
ably free from other grain, and shall weigh not less than forty-six 
pounds to the measured bushel. 

No. 3 Barley.—No. 3 Barley shall include all slightly shrunken 
and otherwise slightly damaged barley not good enough for No. 
2, and shall weigh not less than forty-four pounds to the measured 
bushel. 

_ No. 4 Barley.—No. 4 Barley shall include all barley fit for 
malting purposes not good enough for No. 3. 
No. 1 Feed Barley.—No. 1 Feed Barley must test not less than 
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forty pounds to the measured bushel, and be reasonably sound 
and reasonably clean. 

No. 2 Feed Barley.—No. 2 Feed Barley shall include all barley 
which is for any cause unfit for the grade of No. 1 Feed Barley. 

Chevalier Barley.—Nos. 1, 2, and 3 Chevalier Barley shall 
conform in all respects to the grades of Nos. 1, 2, and 3 Barley, 
except that they shall be of a Chevalier variety, grown in 
Montana, Oregon, and on the Pacific Coast. 

No Grade.—All Wheat, Barley, Oats, Rye, and Corn that is 
in a heating condition, too musty or too damp to be safe for ware- 
housing, or that is badly bin-burnt, badly damaged, exceedingly 
dirty, or otherwise unfit for store, shall be classed as No Grade 
with inspector’s notation as to quality and condition. 


VI. FLAXSEED. 


All flaxseed inspected shall be classed according to quality 
and conditions as follows: 

No. 1 Northwestern Flaxseed.—Flaxseed to grade No. 1 
Northwestern shall be mature, sound, dry, and sweet. It shall 
be northern grown. ‘The maximum quantity of field, stack, 
storage, or other damaged seed intermixed shall not exceed 
twelve and one-half (124) per cent. The minimum weight shall 
be fifty-one (51) pounds to the measured bushel of commercially 
pure seed. 

No. 1 Flaxseed.—No. 1 Flaxseed shall be northern grown, 
sound, dry, and free from mustiness, and carrying not more 
than twenty-five (25) per cent of immature or field, stack, storage, 
or other damaged flaxseed, and weighing not less than fifty (50) 
pounds to the measured bushel of commercially pure seed. 

No. 2 Flaxseed.—Flaxseed that is bin-burnt, immature, field 
damaged, or musty, and yet not to a degree to be unfit for storage, 
and having a test weight of not less than forty-seven (47) pounds 
to the bushel of commercially pure seed shall be No. 2 Flaxseed. 

No Grade Flaxseed.—Flaxseed that is damp, warm, moldy, 
very musty, or otherwise unfit for storage, or having a weight of 
less than forty-seven (47) pounds to the measured bushel of 
commercially pure seed shall be No Grade. 
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GRADES OF HAY AND STRAW. 


(National Hay Association, 1902.) 


i AELAY, 


Choice Timothy Hay.—Shall be timothy not mixed with over 
one-twentieth other grasses, properly cured, bright, natural 
color, sound, and well baled. 

No. 1. Timothy Hay.—Shall be timothy not more than one- 
eighth mixed with clover or other tame grasses, properly cured, 
good color, sound, and well baled. 

No. 2, Timothy Hay.—Shall be timothy not good enough for 
No. 1, not over one-fourth mixed with clover or tame grasses, 
fair billet: sound and well baled. 

No. 3, Timothy Hay.—Shall include all hay not ga enough 
for other grades, sound, and well baled. 

No. 1, Clover-mixed Hay.—Shall be timothy and clover mixed, 
with at least one-half timothy, good color, sound, and well baled. 

No. 2, Clover-mixed Hay.—Shall be timothy and clover mixed, 
with at least one-third timothy, reasonably sound, and well 
baled. 

No. 1, Clover Hay.—Shall be medium clover, not over one- 
twentieth other grasses, properly cured, sound, and well baled. 

No. 2, Clover Hay.—Shall be clover, sound, well baled, not 
good enough for No. rt. 

No Grade Hay.—Shall include all hay badly cured, threshed, 
badly stained, or otherwise unsound. 

Choice Prairie Hay.—Shall be upland hay, of bright color, 
well cured, sweet, sound, and reasonably free from weeds. 

No. 1, Prairie Hay.—Shall be upland, and may contain one- 
quarter midland of good color, well cured, sweet, sound, and 
reasonably free from weeds. 

No. 2, Prairie Hay. —Shall be upland of fair color, or mid- 
land of good color, well cured, sweet, sound, and reasonably free 
from weeds. 

No. 3, Prairie Hay.—Shall be midland of fair color or slough 
of fair color, well cured, sound, and reasonably free from weeds. 
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No. 4, Prairie Hay.—Shall include all hay not good enough 
for other grades, and not caked. 

No Grade Prairie Hay.—Shall include all hay not good enough 
for other grades. | 


B. STRAW. 


No. 1, Straight Rye Straw.—Shall be in large bales, clean, 
bright, long rye straw, pressed in bundles, sound, and well baled. 

No. 2, Straight Rye Straw.—Shall be in large bales, long rye 
straw, pressed in bundles, sound, and well baled, not good 
enough for No. 1. 

No. 1, Tangled Rye Straw.—Shall be reasonably clean rye 
straw, good color, sound, and well baled. 

No. 2, Tangled Rye Straw.—Shall be reasonably clean, may 
be some stained, but not good enough for No. 1. 

No. 1, Wheat Straw.—Shall be reasonably clean wheat straw, 
sound, and well baled. 

No. 2, Wheat Straw.—Shall be reasonably clean, may be some 
stained, but not good enough for No. 1. 

No. 1, Oat Straw.—Shall be reasonably clean oat straw, sound, 
and well baled. 

No. 2, Oat Straw.—Shall be reasonably clean, may be some 
stained, but not good enough for No. 1. 
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SPECIFIC GRAVITY OF VARIOUS SUBSTANCES. 


(TRAUTWINE.) 
\ l 
Average | Average 
Specific | Weight of 
Gravit 1 cu. foot, 
Y¥-/in Pounds. 
PR SRUUTIRUITING cic- ote a cals eisyeie oa! «ae. eie ARES OHA NOCER OG: 2.6 162. 
Anthracite, F.g-8.04, Usually. 5... sce cede cenccees 1.5 93-5 
broken, of any size, fouse sec tae 52-56 
(A ton, loose, averages from 40 to 43 cubic feet.) 
Ash, American white, LYE Oe entice cinisiasatetela ala c ctetss .61 38. 
ope PETICCLy EY senescence 752 47- 
RAE UTE, T—TG. day ins. 0 0e/scecieseavens S| we casisie nice 1.4 83.3 
RMR Nig Co Rea ys bald ais at iaek gee owesees .96 60. 
Brass (copper and zinc) cast, 7.8-8.4....... | | Ib 504. 
Bronze (copper 8 parts, tin 1 part, Ne metal), § &. ‘as 
8. 6 ciuile) sisi & 616/06 sales ple #6 cle 6 a0 66:6 @ccce eevecece ee ese 8.5 529 
cement, English Portland....... a inelsietsleiwelaiere A ASroc Seale 81-102 
iaregal, Gf pines and OGks. . 2.) csi0.0c-ceeeiass wes ae 15-36 
Cherry, perfectly UG Vga a oie ce cle ieteisistes cies eis Wesinets Seisreiaie .672 42. 
AM ESIMMEPEHLECtLY, GLY ..% sc ie wiviciSeineiewine vacecee = .66 4I. 
EPA AUPTUAINOUS F205 1 oes plete eco cecesca sna 1.35 84. 
broken, of any size, loose... ......2..06. 200 47-52 
(A ton occupies from 43 to 48 cubic feet.) 
WaPPEM CASE, Si6-G.8..3...  cesesistwsimepiceuiess acts ciaees 8.7 312. 
Cork . occ cce ce scccccecccccccccces 25 15-5 
Coke, loose, of ‘good See NA ON Racal oar a ieee 23-32 
(a ton occupies 80 to 97 cubic feet.) 
Him, perfectly dry....ccce....c0es sieicielslala\einicinisisieieie : -56 35. 
Hatea-vnes ose Sieidis'eicbis\eieislaleicesnlccieiece cecee selcsine -93 58. 
Rea EME ES cick Dc diuislsouialsia ose clés ohn cies. eweems 
AG OLGNCASEMDULE wre aielateie lyre cas s/s eee oc sin siae) feisie/sieu]) 195259 ¥204. 
Gravel, about the same as sand, which see. 
Hemlock, perfectly dry. Erainie actors sialalleye' ete ela chcteters 4 25. 
Hickory, "perfectly dry. SEG IOODMO SIGN COC OJEn Se rUne 85 53- 
Ice QI7-.922.. See OOO OCR OEHE SOOT S Heseoneseeseeseeeos -92 5 4 
India rubber......... sbundemahed een se tiow ofeclehsndag -93 53. 
Iron, cast, OO Fete Dae caes ae sees ccaeee bane Loeee 7-15 446. 
PEATE ciclo ak sic ainieravelainisin'c'ainisiateislsin’e/olctpiaiciajeveie’ela ates’ 95 59-3 
Lead, It «38-11.47so00- eeeeresescecssecsece eceeresesee . 11.38 709.6 
Lime, quick . Miisiselejaiin cleanin la naticticwisise slice amne wees nS 95. 
“ground loose, per struck bu. 62-72 lbs.. 
EUMESONE ANd MALIES. 66ecccin estncacg hens naderes 2.6 164.4 
Mahogat.y, Sranish, dry............ Sisigewinwem a iuie. 85 53- 
WATE GRY: «2 s\ajsicis oierele's salvia! Balulea Staats leelesiioieriowee -79 49- 
RUT Y ALGO Be ae aici, xan ans besceteekerinnnies |) /E3.58 846. 


Oak, white, perféctly dry, .66-.88......... .cccseees 77 48. 
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SPRCIFIC GRAVITY OF VARIOUS SUBSTANCES.— 


Continued, 
Average 
Average 
Specific pipes re 
Gray FityWn sae 
in Pounds. 
Dak, red black jletcs. ss sscencer Sele einere Peicat ote atte ae 32-45 

te TEVG5 <B8=1- Ontrs Mach as lem ioe tend aete aw wicloioeretentctolonimele -95 59-3 
Oils; olive swhalety cine ccc sulslstes see's sis pialeteciaioteroaior -92 57-3 
Peat.. a iataes apuce at retabat chalet tree a ais tereie sles ais olorecastatel cisions Be 20-30 
Petroleum. bate eta aiatel Nevetareltatareglereynele Whos diodidoen rare -878 54.8 
Pine, white, perfectly dry, .35-. 45 Ea ene crave teietlonre ti -40 Gh: 

bh vellow, Northern. 248ito! 162%. steno eeenete aateys -55 34.3 

oS ae Southern, SOd= OO coke wieiccte Rarniclerineieeist -72 45. 
Platinum 2r=22 25. cise Selcisicis stelslelelosie ovo ei eeiaeeen ee ES 1342. 
Quartz, common, pure, 2.64-2.67. ...... shoo dancce 2.65 ts 
IROSIMepidegn cscs cele sie cetisre aislaiaieain nisi e cio sisterneLee hae 68.6 
Salt, coarse, per struck bu., Syracuse, N. Y., 56 lbs. Sdisc 45. 
Sand of pure quartz, pes and loose, per struck bu. 

rats) oat Se MRCIIe nc oncrcnierarior ricoecel ie at sisie go-106 
Sand ot pure quartz, Et Inn cai er aie Sets 118-129 
Stllvienp sete eis ener Ge eek et, ae a yet eie ease Ge ete eter 10.5 655. 
Snowpireshetallens 7 soon. eectacee so ene eee aseeee 5-12 

‘« moistened and compacted by rain.......... 15-20 
Soils, common loam, perfectly dry, loose.......... 72-80 
Soils, common loam, perfectly dry, moderately 
rammed. Se Cree eon Geis tacreiereiste : i Seersiaeee Blac gO-100 
Soils, common loam, slightly moist, Noose Gace) sees 70-76 
as a soft, flowing TuUeY Gl erersrereras ee 104-112 
Spruce, pimete Oty Wansceicls cistrsioeit Mehieeisee atone -4 25. 
Silla oltty) See ee Ae@ioepedodsnosodboous nubad Sate 2.0 125. 
Sfeeliiy y= qi Oy nha ice ine sie even clolewistateretarciniesclete/atelel='= 7-85 490. 
Sycamores pentectlysdiny.q-ee ieee risen sr nodadans +59 37- 
M Beat ee Ae. AeA S@eeeveeeee seer Geet tere eeer-eeee I.o 62.4 
sDinwcast.e... sisleleieisiais oibluieia\sleisie'eye sisi</elais'e\eleie/ol miowsronte 7-35 459. 
Walout, perfectly Gry... ces skannceoist ee oenk bene -61 38. 
Water, pure rain or distilled, ‘at B20 i. (barometer 

30 in.) sl(eilnl Sispeistelielane’sT6\eigielalsl=/ els) sqeitWatwtere ialetaioietatepateialene testi ee 62.417 
Water, pure rain or distilled, at 62° F. (barometer 

30 in.) BOC eT ORICIOE DOES COMO On Ee OOO einai I.o 62.355 
Water, pure rain or distilled water at 212° F, 

(barometer SGML) a. 6 orotcleboaineinte elejeictereelsiciota els selectors see 59.7 
Water, sea, 1.026-1.030....20.0 syeratetalarorevei or dereitaererare?e 1.028 64.08 
Wax, BEES! tk ce, GA ats esc cpa ate ae 97 60.5 
PAG WOR 7 iia % Risthas aie ols ein 010.5 ard Foperele elarapoianenear dda 7.0 437-5 


a ee Ee eee 
Note.—Green timbers usually weigh from one fifth to nearly one half 
more than dry and ordinary buiia ig timbers when tolerably seasoned: 


about one sixth more than perfec lv dry. 


4( 


WEIGHTS AND MEASURES. 
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B. Countries with Fluctuating Currencies. 


about 
IBOlVIA sea se © ona eee Silver Boliviano (=100 centavos) |$o0.38 
Central America. ..... Silver as ae so j 38 
: : j anghai tae 25 
Chinas. teatro a4 Silver Eiaitewant tel (caeeeaes “ae 
Colomibia.-sia. 2%. sitll Seer Peso ; - 38 
MexiGost s\n ote eee Silver /|Dollar (peso)( = too centavos) -41 
IPETSIA.. eh sistpete dike pod Silver Kran +07 
Pripoli ges eee ae Silver Mahbub (= 20 piasters) -44 
MONEY CONVERSION TABLE. 
S —_ = 
o.).2 B 
gs ee = i 2 
& > as aa r= Cy 
g a a ine 3 5 
nee 3 MES o a Oo 3 
=] v Aa va a ; < 
8 © ee & aH x Ad 
5° So S81) Se pee e 
ne a a= | 5 | 3% | on ° 
aR = 3 fe co) Ma Ss) 
——_____ a | | | pS 
I $B 4.87 | $ 0.24 | $ 0.19 | $ 0.40 | $ 0.52 | $ 0.27 | $ 0.20 
2 9-73 48 39 .80 1.03 at 41 
3 14.60 -71 58 1.21 1.55 -80 61 
4 19.47 +95 °77 1.61 2.06 1.07 .8r 
ng 24.33 1.19 O77, 2.01 2.58 1.34 1.02 
6 29.20 1.43 1.16 2.41 3.09 1.61 1.22 
7 34.07 1.67 TS 2.81 3.61 1.58 I.42 
8 38.93 1.gyo 1.54 3.22 4.12 2.14 1.62 
9 43.80 2.14 1.74 3.62 4.64 2.41 1.83 
10 48.67 2.38 1.93 4.02 eal 2.68 2.03 
20 07-33 4.76 3.86 8.04 10.30 5-36 4.06 
30 146.00 7-14 5-79 12.06 15.45 8.04 6.09 
40 ee Q-52 73 gie 16.08 20.60 10.72 8.12 
50 243-3 II.go 9.65 20.10 | 25.75 13.40 10.15 
Too 486. ée 23.80 19.30 40.20 51.50 26.80 20.30 
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IV. STATISTICAL TABLES. 


AREA AND POPULATION 
STATES, 1900. 


(Twelfth Census.) 


411 


OF THE UNITED 


Land 
States. Area, 

Sq. Mi. 
Alabama..... 51,540 
sArizona...... II2,920 
Arkansas..... 53,045 
@alifornia.....| 156,172 
Colorado: . i ):| 103,645 
Connecticut. . 4.845 
Delaware. 1,960 
Dist. of Colum. 60 
lomday sss... 54,240 
Georgia... ... 58,980 
MEAN OL aise. 84,2090 
MM MIOIS |, SS 2s 56,000 
Pacianae'. -1 .): 35,910 
Indian Ter 31,000 
Mewveain sia «s) 0) 555475 
earisace us 2). 81,700 
ey 40,000 
Louisiana. 45,420 
Maine wat un 2: 209,805 
Maryland... 9,860 
Massachusetts 8,040 
Michigan’... .| 57,430 
Minnesota. 79,205 
Mississippi. . 46,340 
Missourie . cec2 68,735 
Montana..... 145,310 
Nebraska.....| 76,840 
INEévadas nics 100,740 


Land 
Fopula-|/ States. | Area, 
: Sq. Mi. 
1,828,697||New Hamp. . 9,005 
122,931{| New Jersey. . 4525 
1,311,564|| New Mexico .| 122,460 
1,485,053]|New York. 47,020 
539,700||N. Carolina . 48,580 
908,420||N. Dakota. 70,105 
TSA 25 || Ohton ern 4s 40,760 
278,718]|Oklahoma. 38,830 
528,542||Oregon...... 94,560 
Zeno san ||leentiae..4 6. 44,085 
161,772||Rhode Island 1,053 
4,821,550||S. Carolina. . 30,170 
2,516,462/|S. Dakota. 76,850 
392,060|/Tennessee. . 41,750 
2.237 (53) | PeEmaSas ecto <h- 262,290 
TAO. AO S| Witenes .pablye 82,190 
2,147,174|| Vermont. ..% 9,135 
1,381,025|| Virginia..... 40,125 
604,406||Washington.. 66,880 
1,188,044||W. Virginia . 24,045 
2,805,346|| Wisconsin. . 54,450 
2,420,082||Wyoming.. 97,575 
1,751,304 Sa aa bo 
1,551,270 Total... .|2,970,230 
3,106,665 
243°229|aska.. .°:.2%.-. *5900,884 
1,066,300||Hawali...... *6,440 
42,335||Porto Rico... 3,606 


* Land and water area. 


Popula- 
tion. 


411,588 


1,883,669 
195,310 
7,268,804 
1,893,810 
319,146 
4,157,545 
308,331 
413,536 
6,302,115 
428,556 
1,340,316 
401,570 
2,020,616 
3,048,710 
276,740 
343,641 
1,854,184 


75,994,575 


63,592 
154,001 


953,243 


AREA AND POPULATION OF CANADA, 1901. 


Provinces Land 

and Area, 

Districts. Sq. Mi 
Ontanon «2 3.0 229,508 
@uebee::... 2. 341,756 
Nova Scotia ..| 21,068 
N’wBrunswick| 27,911 
Manitoba. . 64,327 


2,182,047 
1,648,808 
450,574 
3an,120 
255,211 


Provinces Land 
and Area, 
Districts. Sq. Mi 
Brit. Colum. 253 70,101 
Pr. Ed. Island 2,184 
The Territ’s..]2,571,873 


-/3,619,810] 5,371,315 


otal: : 


178,657 
103,259 
211,649 


fea era ed Oe SS 
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AVERAGE AND ACTUAL DATE OF LAST AND 
FIRST KILLING FROST. 


State. 


eee ee weee 


Dist. of Col..... an 
Florida 


“ce 


one seceeee 
ee a 
sees ee se sees 


GE OLGla tec ssa oes 
ee 


ey 
sé 


PPOs ae 5 2 oo 8d 
“cc 


ee ee | 
66 


er ee ad 


ee eee? 


Kentucky... .. . 
LOWISianals dees. scce 
ee 


eee ee we wee 


ee 
ec 


IMGSSISSIP Plata a= 5161: 67s 

NISSOURT Von) soon se 

Nebraskatscocenc o./- 
“ec 


ee ree 


ere eee tw ee 


North Carolina Ee 


(U. S. WEATHER BUREAU.) 


Spring. Fall. 
Locality. 
Average.} Last Earliest. 
VEO eiipieis arsrstess on Feb. 24 | April 6 Nov. 2 
Montgomery........ Mar. 10 | April 6 | Oct. ar 
Weigle ROCK aas, 2%, Mar. 21 | April 14 | Oct. 8 
Fort Smith... .....| Mar. 22 | April 6 Oct. 7 
Denmveraaicnercnsnt fee May 25 | June 6 Sept. 10 
New Haven...... ..| May 30 | May 30 | Sept. 15 
Washington. .......} April 4 April 20 | Oct. 4 
Cedanikey)-e...o5|) Hebe Mar. 12 | Nov. 25 
Jacksonville’ 22. f.2. Feb. 24 | Mar. 27 | Nov. 12 
Pensacolat ct. .nss ic: Mar. 7 Aprii 6 Nov. 12 
ANE eum Aal Peters (a,s9) Siar Mar. 25 | May 21 Oct. 16 
ASU SMSEA eine sles claie Mar. 17 | Aprils Oct. 8 
SavanMalinecace cree Mar, 1 April 5 Nov. 2 
Caine seen teoeeeeee Mar. 31 | May 8 Oct. 2 
Chicago sade. ek: April 23 | May 25 Sept. 27 
Spungheldye states April 16 | May 25 Sept. 13 
Indianapolis.... ... April 17 | May eax Sept. 26 
Des’ Moines........... April 24 | May 31 Sept. 12 
Dab WG Wess. see cess April 27 | May 23 |} Sept. 5 
IMG OWE a eirys s aijerseis April 10 | May 2 Sept. 18 
Dodge City. 2.5.2. April 22 | May 23 | Sept. 23 
Leavenworth..... ..| April 6 May 21 SeprEsig 
Mowiswille, ooo. April8 | May 15 Sept. 30 
New Orleans........ eb. 2 Mar. 27 | Nov. 1x 
Shreveporte...) veces Feb. 26 | Mar. 31 | Oct. 13 
Portsmouth): 2-52. April 14 | May 5 Sept. 7 
Baltimore: . sce. ss April 6 May 3 Oct. 6 
TR OSEOME yaa ols eine. \liheae bys baotsere May 17 | Sept. 30 
IDetroltey voces as< May 2 May 28 Sept. 23 
Grand Haven....... May 30 | May 28 Aug. 21 
IManGUeELe: eo. sees May 18 | Junerr | Aug. 22 
Steals, aeverenysne .| May x May 25 Sept. 1 
LOGOS Goo pe EAoseee May 6 June 8 Sept. 13 
Moorhead). 9 2scs: May 18 | Junes Aug. 25 
Wicksbure... 2c, 12. ac8 Mar. 3 April 22 | Oct. 19 
St OUIShs..) testes se Mar. 31 | May 2 Octi14 
Omiahiayy ok. nope ss Y\y oye 5 y=" es Aiea Aopen Sept. 20 
North Platte... ).25; IViaiy, Su avallle yaar crete Sept. 10 
Atlantic: City ts. 0% April 6 | April 29 Gtee4 
Cape Mayameosces.: April6 | May 3 Oct. 20 
Santali Gena honey. April 22 | May 22 Sept. 19 
Albans sce tscmine April 21 | May 22 | Oct. 15 
BialG. see lela May 27 | May 29 | Sept. 21 
INewaWVionk: .-t 5.5.23 April 14 | April2s | Oct. 15 
OSWESOn as: Jctenne st April 26 | May 29 Sept. 26 
IROCNESLEG yatta ses <i May 3 May 29 | Sept. 26 
Charlottes Sas wees April: | May 3. Oct. 8 
Hiatterasi.steancictrse Feb. 27 | April 5 Nov. 22 


———— 
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DATE OF LAST; AND FIRST KILLING FROST— 


Continued. 
Spring. Fall. 
State. Locality. 
Average.| Last. Earliest. 
North Carolina. 4i) Mianteos rn sine eases Mar. 14 | April 1g | Oct. 16 
ry SWAG booy poked wosoy SMe tee Mar. 15 | April 20 | Oct. 13 
North Dakota..... Bismarck oo..ci 06 fail Seer eaten ene Lo Az nneinent 
Stee Pree aee St WAMCeENt acess NS Sevivaaes June 8 Aug. 4 
Ohio Aiwa ceoseee @incinnatine.n. + April 15 | May 22 | Sept. 30 
RD Ss SNMP et Cleveland.) 2. en-.(U Aprils) |) rere Sept. 24 
eS elelelel trad state eintel Columbus \.eees- <2 oe April 18 | May 17 Sept 29 
Sfoornedunalasiome ee es SanduSky 4). a-cler Aprilgo | May 23 | Oct.8 
PEI Si avatctanss state cucterae MQIEGGINE oceuas aes tseis ie April 24 | May 23 | Sept. 9 
Oklahoma........ Wort sSte gsc s cee ote Mar. r5 | April x3 |) Oct. x 
Pennsylvania. ..)/.) Erie 0) 5.22.26. «- /-|) Ayprilige >| (Miayioom |eseptern6 
ee win etitaee Philadelphia... .... Aprils | April 29 | Oct. 2 
hd eer ons Pittsburg.o5) sz sens April 27 | May 22 Sept. 25 
South @arolinal--<.| (Charleston. :..-5 ..)/¢Mebs o4) | Aprile Nov. 8 
South Dakota...... IDEadi wood) acest May.11 | May 31 Sept. 7 
SE MM eM Gites Maron ce teac ccc . «| Mayorga || JumeeenieSsepts 
CooerT) ne ase sae Yankton.........<-+:| April/28)| Mayze2 Septaus 
Aennessees cereus Ghattanoopa:. 2.4... Mar. 23 | Ap il 24 | Sept. 30 
Din hers teeters Knoxville girs Vannes April 6 April 25 | Oct. 8 
SE ee ahahaha beste Micmiphis: $25 aciee 2. Mar. 24 | April 2t | Oct. 2 
SAbaL) Pantpesst ac {2c5c\t NECK R eABecconee Mar. 31 | May 24 | Oct. 8 
AREAS ove Hoe NDITENE TA Secciie eecnd Mar. 14 | Mar. 29 | Oct. 22 
ei hited telsts sd parent Brownsville........ | Jan. 24 Mar. 1 Deer s 
ey lNtesenevata ts cleyectaette EW Rasom aera Mar. 27 | April 22 | Oct. 24 
Si ed Nelo a gatas Gal VeStomieguciere vies Feb. 2 Mar. 18 | Nov. 18 
Sh Aly Rerevaveterelsiehoearstate PAIESTIME! Geel tao cleral irae Mar. 30 | Nov. 10 
Woiderb Ga aeeocrng or IoynehbuUreycecac ¢ April 11 | May 7 Octis 
clk, Maks, wetmietays eieis INomiolkey nie. cede vcs Mar. 26 | April 26 | Oct. 10 
WiHScOnSIny «rae || Leal LOSSesue i aemenitas May 1 May 23 Sept. 21 
aan Use tenses Milwaukee}... 0.00. <0. April 30 | May 28 | Sept. 17 
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METEOROLOGICAL DATA FOR CANADA, 


2 


Normal Mean Temperature of the Air. 


Province or City. Monthly Temperature. Mean saunas 
Lowest. | Highest. Year. 
Ontanioscn..csee eee aoe aera TOng> Be 69.8° F. 430711 
(OWE ssbA acs Abas Boon dood wor TSh5 70.2 42.6 
New: Brunswicks cet. cee! cicicers 16.1 62.8 39-9 
Noval Scotiagee. rues co cisieceren 21.2 63.3 41.7 
Prince Edward Island ........ 14.7 64.3 40.5 
Miamnitto bales peices hear 0.6 65.9 32.6 
BritishiGolumbiahare-- sees: 22.8 72.2 48.1 
MOFOMtON, <j creel Cae as ste aselee wlelele 22.9 67.4 44-1 
Montréaliict cess se om) coeeneae 16.8 72.2 44.3 
St: Ohm RINE SB ya biaiarcleterieceetaee 18.4 59-7 40.3 
Plaliifax jae Seth-ra ce cis eieiaisiele Goins 22.9 63.5 43-1 


Normal rainfall in inches per year: Toronto 29.42, Windsor 23.78, 
Peterborough 20.55, Montreal 27.26, Quebec 19.26, St. John 33.27, Halifax 
43.08, Glace Bay 55 49, Sydney 49.42, Winnipeg 16.83, Spence’s Bridge 3.88. 


COMPARISON OF LEADING INDUSTRIES IN THE 
UNITED STATES. (U.S. Census of 1890, in Round Numbers.) 


- é & 
~ * 
ae = Bu 3 
So a © za b 3 
‘es 2} Gp a = 
3,5 q = oh e 
O es S 4 a 
Millions.| Thousands. | Millions.| Millions. | Millions. 
AOTC ulit nes eet aie secre o 15,982 8,286 Bir souk 2,460 
Forest products, rout: a aplle Ace Bite shel ae 1,044 
Forest industries, enu- 
MICTACEM eset] -Gie sett 562 348 102 245 446 
Forest products, not enu- 
merated (estimated) -- |) i -4- aie Suieus arr 598 
Manufactures using wood 543 513 294 442 907 
Mineral products, total.....| .... ee wee Beas 610 
Goalitite pend foo cea 343 300 109 Nelo 160 
Goldiand silvers... </ <%= 486 57 40 Ser 99 
Tronkandisteeliyane ee ad 176 96 327 479 
Manufactures of iron and 
Steel Paes sss eee ye 86 60 32 79 131 
Teather rants peters © 102 48 25 136 178 
Leather manufactures. Dear 118 186 88 153, 289 
Wioocleng hia ee) bec sace 297 219 77 203 338 


Gortons Be ese ea aces 354 222 70 155 268 
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AREAS OF APPROPRIATED, VACANT, AND RE- 
SERVED LANDS IN THE UNITED STATES, 1898. 
(U. S. Dept. Agr.) 


Unap- Total 
States and Total Area.| prop. |Reseryeq| Govern- |Appropri- 
Territories. and Un- ment ated. 
reserved. Land. 

acres. per cent. | per cent. | per cent. | per cent. 
PAN AID AINE s.<:5 5.0.0 «/s 0s «| 32,658,coo 1.60 26 1.86 98.14 
SANTA ON Als eia)via.00 ac s,s. 72,792,500 71.07 2002 g2.16 7.81 
AT KANSAS ©... 5. 66 all 63955497500 11.02 Or II.03 88.07 
California .........] 99,361,083 42.72 16.35 59.07 40.03 
Colorado}, <<). ssis<.-.|, 66,300,650 59.81 9-38 69.19 30.81 
UNORGAs <2.) 6 00 6 :5'='- 35,264,500 4.98 06 5.04 94-96 
MGPAINO} Bre) <j 5 oon eves: 52,830, 200 83.68 3.67 87.35 12.65 

Indian Territory... TORE EVGA Olle cee: 2a 100.00 TOO; CON) Mckee set 
PROUNISAS.. ce fala wis eh vteas 52,383,000 2.02 1.89 3.91 96.09 
Louisiana .......... 28,863,188 2.62 5-11 7.73 92.27 
Michigan ..........] 36,819,000 1.37 -24 1.61 98.39 
Minnesota...... -e| 51,689,444 11.07 9-64 20.71 79.29 
Mississippi ....... 29,685,000 TAQ alescce: Bac 1.29 98.71 
Missouri ...........] 43,796,000 TG25 0) [Se aur asctass I.02 98.98 
Montana..... .«..-| 95,259,720 75-13 12.03 87.16 12.84 
Nebraskal. <2 02.3: 49,137,339| 21.47 “14 21.61 78.39 
INES EY EE ae ee +] 70,336,500] 87.33 8.51 95-74 4.26 
New Mexico. .....] 78,197,c05 69.76 10.69 80.45 19.55 
North Dakota......|_ 44,902,987 45.82 6.79 52.61 47.39 
Oklahoma... ..:.:.. 24,753-063 28.31 29.11 57-42 42.58 
EDOM E Is atte wicers 61,626,218 58.25 8.87 67.12 32.88 
South Dakota...... 48,158,555 20.55 23.09 49-64 50.36 
Wtaliatewess. ces ex:| 52,580,000]. | 83.43 10.37 93-80 6.20 
Washington. 42,684,084 31.49 26.08 57-57 42.43 
Wisconsin..........| 35,275,000 1.17 T .04 2.21 97-79 
Wyoming) 2.2655... 62,433,000 78.54 13.16 91.70 8.30 
Other States...;..:.. 5 7QlO24,020)) ee o> «ce eles 104 .O4 99.96 


BRGLALG ME: 5 ov e's geen 91205 | 30.21 7-64 37-85 62.15 


FARMING POPULATION OF THE UNITED 
STATES, 1880, 1890, AND 1900. 


Tenth Eleventh Twelfth 
Census. Census. Census. 


Totalbpopulation. «si. ..<a us} 50,152,666 62,622,250 | 75,094,575 


Total engaged in agriculture.. 70703,075 8,565,026 | 10,381,765 
Professional service.......... 603,202 044,333 1,258,730 
Domestic and personal service] 3,423,815 4,220,812 5,580,657 
Trade and transportation. ....| 1,866,481 3,326,122 4,766,064 
Mfg. and mechan. pursuits.....| 3,784,726 5,678,468 7,085,002 
AlWeccupations:. jj. .h.1.2 sac 17,392,090 22,735,661 | 29,074,117 
Engaged in agriculture, per 
et Gidte a, ore ayesre eve SV ahaa tereve 44.3 a 35/7 


a 
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NUMBER AND CLASSIFICATION OF THE AGRI- 
CULTURAL POPULATION, 10 YEARS OF AGE 


AND OVER. 
(Twelfth Census.) 


Occupation. Male. Female. Total. 

Norieultural laborers ys eewsiciay ete etalon 3,747,068 | 663,209 | 4,410,877 
Dairymen and dairywomen.......... 0,983 8092 10,875 
Farmers, planters, and overseers. ..... 5,307,169| 307,706 | 5,674,875 
Gardeners, florists, nurserymen, etc... 58,928 2,860 61,788 
Lumbermen and raftsmen. HA geibetS hae peal 71,920 I0o 472,020 
Stock-raisers, herders, and drovers.... 83,056 1,932 84,088 
Turpentine farmers and laborers...... 24,456 281 24,737 
Wood-chopperss sts 22. las e-ink aioe 35,062 su, 36,075 
Other agriculturalpursuits.. 2.8). s.r 5,287 243 5,53¢ 

Total engaged in agriculture. ......| 0,404,429] 977,336 |10 381,765 


NUMBER OF FARMS IN THE UNITED STATES 
AND THEIR VALUE. 
(Twelfth Census.) 


No. of No. of 
States. Pains: Value. States. Baring Value. 

Agape: . .|223,220| $179 ,399,882||Nevada.... . 2,184 $28 673,835 
IATIZOIA).) ete 6 5,809} 29,993,847||N. Hamp.... 29,324 85,842,096 
Arkansas. ee 181,416,001|| New Jersey. . 34,650 189,533,660 
California.. 72,542} 796,527,955|| New Mexico . 12,311 53,767 ,82 

Colorado... .| 24,700} 161,045,101}|New York. ..| 226,720} 1,069,723,895 
Connecticut .| 26,948} 113,305,580}|N. Carolina. .] 224,637 233,834,693 
Delaware....| 9,687} 40,697,6541.N. Dakota. ..| 45,332 255,266,751 
Dist. of Col... 269|,) lb 30- dO @lioy sae ee 276; (19) de 198° 923, 946 
Plorida...'.s 40,814| _ 53,929,064||Oklahoma. - | 62'495| ” 185.343'818 
Georgia..... 224,691] 228,374,637||Oregon...... 35,837 172, 761 "287 
dale, wicca Gude eee ay Loses ‘271, '202|/Penna....... 224,248] 1,051, 629,173 
Ifinoisseess 6. 264,151|2,004, 316, °897||Rhode Island 5,498 26,989: 189 
indianawen. saab, 397 978, 616, "A71\|S. Carolina... 155,355 153,591,159 
Indian Ter. ..} 45,505] 92,181, ’615||S. Dakota... 52,622 297, 525 302 
VOwWalecs cha: |228,622]1 834, 345, "546||Tennessee...] 224,623 341,202,025 
Kansastaney: 173.098] "864. 100, "286||Texas. ...... 352,190 962,476,273 
Kentucky... 234.667| 471.045,856||Utah........ 19,387 75,175,141 
Louisiana... .|115,969 198'536,906 Vermont.... 33,104 108, 451.427 
Mainete cs 2%. 59,299] 122.410,904||Virginia..... 167,886 323,515,977 
Maryland. ...| 46,012} 204,645,407||Washington.. 33,202 144,040, 547 
Mas’ chusetts .| 37,715} 182,646,704||W. Virginia. 92,874 203,907,349 
Michigan. ...]203,261] 690,355,734/|Wisconsin. . .| 169,795 811,712,319 
Minnesota. . .|154,659) 788,684,642}|Wyoming.... 6,095 67,477,407 
oasane ai ..|220,803] 204,221,027 ——— -| ——_—__—_—_—— 
Missouri. . .. .|284,886]1,033,121,897 Total. pl Olone ae $20,439,901,164 
Montana. Se ol LSA MLS 59 823) Alaska’ a sn6 15,686 


Nebraska. . ..|121,525) 747,950,057||Hawaii...... 2, 73 74,084, 988 


Se ee a ee 
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AVERAGE AGRICULTURAL WAGES IN THE U. S. 


IN 1893-1895, INCLUSIVE. (U.S. Dept. of Agriculture.) 
Per Month for Per Day in Per Day other 
Season or Year. Harvest. than Harvest. 
Years. 
With |Without With | Without With |Without 
Board. | Board. | Board. | Board. | Board. | Board: 
GOR, aude Bie $13.20 | $19.10 | $1.03 $1.24 $0.69 $0.89 
OOM ieee is: 3 12.16 Tie 7 Os Tres 63 81 
TSO5 ero a ois sue T2L oe 17.60 Saye T. 0A .62 . 81 


INDUSTRY GROUPS IN THE UNITED STATES. 


(Twelfth Census.) 


Food and kindred prod’ cts 
Tex tilese, ack sen cee oe eee 
Iron and steel and their 


Leather and its finished 

PLOCMICES.. 2 eee tee ns 
Paper and printing...... 
Liquors and beverages... 
Chemicals and allied pr’ts. 
Clay, glass, and stone pr’ts 
Metals and metal products 

other than iron and steel 
TObaAGeOnei on ek eile aes 


Shara touall ota oeew ee eierels 
Miscellaneous industries. . 
andstradesseriee ee 


Gross. 


$1 28,667,428] 2,273,880,874] 1,750,811,817 


Number of Av. Number | 44 

Establish- Capital. of Wage = 

ments. Earners. fa 

Food and kindred prod’cts 61,266 $037,686,610 311,717 4 

 MPextilestusoae sic cde. sens ote 30,048 1.366.604,058] 1,029,910 I 
Iron and steel and their 

PLOGUCTSHE hice coh uence 13,806 I,528,070,076 733,068 2 
Lumber and its manuf’ res. 47,054 045,034,505 546,872 4 
Leather and its finished 

PEOGUGUS metas hos cons 16,0890 343,600,513 238,202 |10 
Paper and printing...... 26,747 557,010,887 207,551 8 
Liquors and beverages... 7,861 534,101,049 63,072 |I4 
Chemicals and allied pr’cts 5,443 408,282,219 I01,489 |13 
Clay, glass, and stone pr’ts 14,8009 350,902,367 244,087 9 
Metals and metal prod’cts 

other than iron and steel 16,305 410,646,057 I900,757 |II 
MRODACCOSE Mike. hoses ete 15,252 124,080,871 142,277 |12 
Vehicles for land transpor- 

BeUbLOM eek emsr se ee ee eee IO,II2 306,671,441 316,157 6 
Shipbuilding. j.2 ses 1,116 977,302,701 46,781 |1I5 
Miscellaneous industries . 20,479 I,348,920,721 483,273 = 
Hiandstracless cet esate 215,814 302,442,255 550,130 3 

Value of Products. 
Wages. 


Net. 


M 
q 
@ 

% 

I 


341,734,300|1,637,484,484| 1,081,961,248| 2 


381,875,400|1,703,400,008 
212,124,780|1,030,605,350 


09,750,885] 583,731,046 
140,002,453} 606,317,768 
36,046,557] 425,504,167 
43,950,282] 552,797,877 
109,022,582] 203,504,235 
06,740,051| 748,705,464 
40,852,484] 283,076,546 
164,550,022] 508,524,510 
24,830,163 74,578,158 


202,746,162| 1,004,002,204 
288,118,421! 1,183,615,478 


983,821,918] 3 
547,227,860] 6 


320,614,9006|11 
419,798,101} 7 
349,157,018}10 
372,538,857| 8 
245,447,118/14 


371,154,446] 9 
264,052,573/12 


250,622,377/13 
42,402,518/15 
638,101,538] 5 
721,104,8501 4 
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AREA, PRODUCTION, AND VALUE OF PRINCIPAL 
CROPS IN THE UNITED STATES, 1905. 
(U.S. Dept. of Agriculture.) 


Total Pro- 
duction. 


692,079,480 

953,216,107 

136,651,020 

28,485,052 

14,585,082 

Potatoes, ‘| 260,741,204 
Hay,tons . 60,531,611 
Cotton, b’s 10,575,017 
Tobacco, Ibs 633,033 719 
Hop 51,200,000* 
i ed bu 28,477,753 
Rice, 13,606,980 


Cen- 


Total Area 
of Crop. 


Acres. 
04,011,360 
47,854,079 
28,046,746 

5 095,528 
1,730,159 
760,118 
2,906,757 
39,301,960 
26,117,153 
776,112 
2,534,836 
482,470 


Av. 
Yield 
per 

cre. 


Total Value 
of Crop. 


Dollars. 
I,116,696,738 
518,372,727 
277,047,537 
55,047,166 
17,414,138 
8,565,490 
160,821,080 
515,059,784] 1. a 
556,833,818] 0.41 
53,519,008/815.6 
24,040,072] II.2 
12,055,748] 28.2 


* Unofficial. 
THE PRINCIPAL CEREAL PRODUCTS OF THE 

UNITED STATES. 
As Shown by the Census Returns, from 1850 to 1900, 


F A 
Brite Value 
per nuee 
Unit alg 
Cents.| Dols. 
Ab 2 WG Toe 
74.8 |10.83 
29.1 | 9.88 
40.3 |10.88 
Gr .1r |10.07 
Grelgy flier, 
suieteh Wise vel or, 
$8.52/13.11 
POLS) |2onss 
8.5 |60.32 
84.4 | 9.45 
95.2 126.85 


oe ee Wheat. Oats. Barley. Rye. ea 

Bushels. Bushels. Bushels. | Bushels. |} Bushels. | Bushels. 
1850 | 592,071,104] 100,485,944] 146,584,179) 5,167-015] 14,188,813] 8,956,912 
1860 | 838,792,742] 173,104,924] 172,643,185] 15,825.898] 21,101,380] 17,571,818 
1870 | 760,944,549] 287,745,626| 282,107,157) 29,761,305] 16,918.795| 9,821,721 
1880 |1,754,861,525| 459.479,505| 407,858,999] 44,113,495! 19,831,595) 11,817,327 
1890 |2,112,327,547| 468,373,968] 809,250,666] 78,332,976| 28,421.308| 12,110,349 
1900 _|2,666,374,370] 658,534,252] 943,289,375 |t19,634,877! 25,568,625| 11,233,515 


PRODUCTION OF VARIOUS CROPS IN CANADA, 


1901. (Census of roor.) 
Rie ais cic oe fotets wale 55,572,368 bu. Turnips and other 
Bales: she siete a ctscele 22,224,306 ‘ AROLO LES Nt OB Ree ee 76,075,642 bu. 
OAC Ss oteldion: 151,407,407 ‘‘ | Grassand clover. . 288,275 ‘‘ 
MSSM ake we cua eed 2,316,703 ‘‘ | Fruits, grapes, etc.. 66,678,885 lbs. 
Gasmanaibeans, 3./..,53,2TO 2700) | Haye oiachs. sss. 7 852,731tons. 
iBuelwheat: ./...%: ARSA Tens Ou | MUObACCO. sea oe) Fs she 11,266,732 lbss 
Corn (maize)...... 2578 715, OLOe oe OPS HAs ey Asch iite 1,004,216 ‘‘ 
POLAEGES ES oo ls 55,302,635 ° | Blaxseed.... 172,222 bu 
Area of improved land i In Canada ergo ne emcee sae a) aise 30,166,033 acres. 
LING | CLOP? em eee aie te eles 10,703,747 - 
Mme aroens and: Orchards. si) oj. se aac ares toca 478,223) in 


PIAS EGUS Sota aia d suspaheoal Avia, ahh cua doc enesh ue ca Sree eie ade te os 


ED,27 5,550 


ce 
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AVERAGE COST PER ACRE OF RAISING WHEAT, 
CORN, AND COTTON IN THE UNITED STATES, 
1893.* 


(U. S. DEPARTMENT OF AGRICULTURE.) 


Cotton, | Cotton, 
Wheat. | Corn Upland. | Seab’d. 


Rientofglan Gey ete ea eeiet eae $2.81 | $3.03 $2.88 $2.36 
Manure or fertilizers: a2) o.) eae ee 2.16 1.86 1.46 3-75 
Preparing ground. . isle lei dejeidie,iaictor 1.87 1.62 2.81 3-65 
Seeds semceitl= ees terete eric Se eiere -96 pisses oar 38 
SOWING JOD Plant On ocelelsieieeivieae ee 5247) -42 .28 -46 
Gultivabinee ne. seen ie s-mrckeer 5355 1.80 1.31 1.73 
Harvesting, gathering, or PINE 1.19 I.22 3.37) 5.17 
GAS MO es ere erelc ets siatertn aie tae larois ey 1.20 sisi ates wee 
Ginnineyand pressing. 2.) (<0 sai Reh bos 1.65 2.61 
Jalorisiier 42, AeaeiaseSeqoost aoe aoqde 337. .50 Bars stds 
Repairing implements.............. dire a epets 42 42 
Ma KUT Gate mica's chev. 2) <)n<\veteieraiosole era one eke -76 1.26 -64 gt 
Other expenses..... Sr obi aca hoodia S300 Soae 41 ay 

o) DoH) a Rey Hae pinnae tees cote $11.69 | $rxr.71 | $15.42 $21.95 


AVERAGE FARM PRICE OF VARIOUS AGRICULTURAL 
PRODUCTS ON DEC. 1 IN EACH YEAR FROM 1890 
TO 1905. 


(U.S. Dept. of Agriculture.) 


Crop. 1890 | 1895 | 1900 | T90T | 1902 | 1903 1904 | 1905 
$ $ $ $ $ | $ $ $ 

Corn per bushel . . .]0.506/0.253/0.357/0.605]0.403 0.42510.441\0. 288 
Wheat ..»»| «838| .500] .6r0| ",624| ..630° (2605) pozalnzas 
Rye fees. |. 620] .aa0| .5r2) ss57|) Jsos 0 esasle eoseleoun 
Oats 4 je. a} 6424) . 109] 9.258] .300)) 307) 8. S4u ee eireH are On 
Barley ve woes], 2048] 6337] 408). 452] 2450 EA5Olmeacolmeaos 
B’kwheat ‘* we os| 2577) 2452) SS58l osO3h S500) oorleoe cl mnee 
Irish pota’s‘‘ ce c| 2777). 2200) 1437) 2 7O7l- savin) Cooma ise eeomey 
ai) PEL LOM. ener rere 7.74 |8.35 |8.89 |10.01/9.06 |9.08 |8.72 | .852 
Coftonrperliog. «yo. NO BG inOuiOille e's wales aed eee .086] .102] .105 


Meat tobacco, per Ib.|) £077 "so8o0]: 2. 4 |) ase .070] .068] .o81| .085 


* Data for wheat and corn consolidated from returns from nearly 
30,000 leading farmers scattered throughout the United States. The 
data for cotton were secured in 1897, and are the averages of return 
from over 3400 ee 
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NUMBER AND VALUE OF FARM ANIMALS IN THE 
UNITED STATES, 1870-1900, 


(U.S. Dept. of Agriculture.) 


FarmAnimals| Jan. 1, 1870. | Jan. 1, 1880. | Jan. 1, 1890. | Jan. 1, 1900. 
Horses,nu’ ber 8,248,800 11,201,800 14,213,837 13,537,524 
value $671,319,461| $613,206,611} $978,516,562| $603,960,442 
Mules, nu’ ber 1,170,500 1,729,500 2,332,027 2,086,027 
value | $128,584,760} $105,948,310| $182,304,000| $111,717,002 
Milch c’ ws, No 10,095,600 I 2,027,000 15,052,983 16,292,360 
value’.| $304,004,745| $270,800,420} $352,152,133] $514,812,106 
Other cat.,No 15,388,500 21,231,000 36,849,024 27,610,054 
value .| $346,926,440| $341,761,154| $560,625,137| $6809,486,260 
Sheep, nu’ ber 40,853,000 40,765,900 44,336,072 41,883,065 
value . $03,364,433 $90,230,537| $100,650,761| $122,665,013 
Swine,nw’ ber 26,751,400 34,034,100 51,602,780 3719791359 
; value $145,781,515| $243,418,336 $185 .472,321 


| $187,1901,502 


—— — fF ees 


Total value of 


farm anim’s| $1,822,327,377| $1,576,017,556| $2,418,766,028| $2,228,123,134 


“VALUES OF FARM PROPERTY AND PRODUCTS IN 
CANADA, 1901. 


(Census of 1901.) 


Farm property, toot. Agricultural products, 1901. 


eta VAIS! 36. </ ys) Or7 87712036 1) Lotal. value 2a... cat $364,9006,866 
Land and buildings... 1,403,260,so1 | Field crops........... 104,053,420 
Implements and ma- ~ Fruits and vegetables... 12,994,900 
eluinerye. 5... +. - 108,665,502 | Nursery stock sold in 
IAOUSES = fees Sos d/s16 5/0! s 118,279,418 VEAP sais: at sikes hee 460,501 
MCW EOWSetenes os 4s oe 60,237,970 | Live stock sold in year. F255. 37.5 
Other horned cattle 54,107,341 | Meats, etc., of animals 
Sin eva-e ache Sy ae ee 10,400,504 slaughtered on farm. 22,051,527 
Shyginted eG ele ae ee TAA 5 702 (OaITy PrOMUChS wens 66,470,053 
Potulteyarecniice oe seo « Ra 2B SOOm WiOGlssrs see hers share 1,887,064 
SCG acl cede tite «ole. 3.S ICG ante pitints || al feregeem et ey Sp ert EN 10,286,828 
Honey and wax-....... 356,816 
Maple isugats aia. 2 cas 5 1,780,482 


NUMBER OF FARM ANIMALS AND ANIMAL PRODUCTS IN 
CANADA, 1901. 


(Census of IQOr s) 


Horses over 3 yearsold.. 1,304,910 | Cattle, killed orsold.... I,II0,2009 
Horses under 3 years old. . 272,583 | Sheep, killed orsold.... 1,342,288 
BVI le COW Saisie Sain, ace ok ss 2,408,677 | Swine, killed or sold.... 2,555,413 
Other horned cattle...... 3,167,774 | Poultry, killed or sold:.. 7,063,507 
Saaz) ce eee eee 2,510,239 | Butter, home made, lbs. 105,343,076 
Says) Ld GRR ae eae HT O220 SON NMOOM OSes 25 Gast oces = 4s 10 657,507 
VEISy ELENA ea rs a LOOO SOM ELOME We lloSaye coin e etaile fore 3,560,567 
liivesrOnwDeeS. 5. 6. la ss Cpe be leet Jalil dyerersiie (a (oy ee ee 84,132,802 
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BREEDS AND NUMBER OF REGISTERED LIVE STOCK 
IN THE UNITED STATES, DEC. 31, 1905. 


(U. S. Dept. of Agriculture.) 


Nees Regis- | Number Living. 
Breed. Mal tered 
ale. |Remale.| Male. |Female. 
Cattle: Aberdeen-Angus............ 38,188] 48,604] 27,496] 34,9004 
A Tshites. TA Ae ee 9,689] 20,883 ie = 
Devon Ty) on acy ie eto Noe 8,084] 13,717 3,500] 10,000 
Duteh=belted 7+... os en wees 573| 1,265 ‘ 
Gallowave user ar coe iGe oe 16,620] 11,080} 8,370] 6,480 
Gruetnrse yc en SPE Ret ean te 10,683} 109,889] 6,000] 12000 
Hereford: he cenicnrecuietes eter 112,782| 115,620] 45,000] 69,000 
Motstein=Pnesiani. a... a. ces 46,031| 95,037] 14,199] 31,756 
fi (igs on RO ais Daan, 5 gly 71,007| 193,078 bs * 
Rolled WWrarhanyne yee ene 5,403 6,460 3,035 4,845 
IeGOP Olle dk oe. ee ie eee 14,601| 25,006 5,500] 10,500 
Shopvhotnin tse yon eine ae 249,800] 391,600] 87,430] 176,220 
SS EISSER: auton: ie, en neem are eae tetas v1 185 50 100 
Sey labropigaaigda sepia at 2,150| 3.1050 300] 1,500 
Horses: Cleveland Bayne aes. cee 1,23 502 1,050 400 
Clydesdales aio as.-Fer eee 12,370 
(Coach. renchi 6 sent sae 130 4 125 4 
German ist pees 1,656 246 I,500 225 
* Oldeniburcss sane 260 23 190 14 
DrattssBeleianin eye. ok 2,056 266 2,055 205 
iy JRigeitel hic se oe ae on 9,000 5,000 
Haickne wate at terete rege 426] 1,542 684| 1416 
Morgantitieeccctin is ceiote 5 ee 5 021 2,880 3,765 2,100 
Pereheromm: «aparece lok 1,640 1,460] 19,000] 12,000 
a Olio) te 928 I02 913 04 
Saddle Horse, American.... 2,520| 3,540 i> ce 
Nhetland Pemiye ces. ea 2,300 3,500 2,000 2,500 
Shires eae Se oe eee 6,062 2,148 
Suttoliky see Mec ae eee. 159 88 I50 
Mhorouphibredass | a esee ee 45,300 * * 
Trotter) American. ~.5...... 42,507| 152,700|T * ” 
Jackstand Jenniess oer eee I,000 750 750 500 
SHEEP IChevioteee eee eee ane 10,700 575 2,650 
Cotswoldiwsk hee aoe eae 36,610 14,000 
Dorsetehlornii oan. seen 1,395 3,703 1,000 2,800 
Hampshire Downe .<s 2 40-1 5,573) 12,844 3,000 9,008 
Ieicestern:: aw lecas es clean 3,538 5,437 2,072 4,567 
Lincoln Sea eee 5,754) 8,246 4,100 5,900 
Merino (Delaine, Ohio.) ..... 0,401 6,900 
ee Ce oes) ee SNA 8,000/ 14,300 2,500 8,000 
a Ce PAs ita caste ROSA) Gie256 1,500 3,000 
oe me Une Perma ots 6,805] 31,590 1,500 5,000 
4: (Préenchi) ier eee one 34,075 
c-) § (German) sacs 162 IOI 105 175 
a (Spanish, Mich.).....| 12,550] 37,700 400 4,300 
see ( oe Ohig) soe 16,6901] 33,384 2,842 8,035 
oa ( ate Ne Ys) 7,916| 11,912 280 1,875 
vs ( et) VN ol 1,275 1,500 I0O 200 
eta 4 Ge mies Wits) 217,850 4 
OxtondeWowmeuia. soe eee 32,708 T = $ 
* No data. t+ Estimates for 1904. 
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BREEDS AND NUMBERS OF REGISTERED LIVE STOCK 
IN THE UNITED STATES—Continued. 


Regis- | Number Living. 


Breed. Mane Per Ceres lt. tape 
ale. |Remale.| Male. |Female. 
Sheep (Continued). 

ARG MS UEC yer cena (chee Shots a wieresa 100,000! 134,000] 20,000! 40,000 

GU OWI: Cave, cts fcud ataleie vale 10,033 10,200 

SHB UATC DES NSC AGS Et ta pena tt Se 1013 550 

Bermrivveriesiire 2. has cokes he 88,080 33,000 
4 ROE CH IRE Maree he alata sia Med aise ck 1,225 Puta 275 575 
Chester, IVS OSS Tesi ore aha ats 5,065 8,012 600 2,000 
lale(o,] raat op ow nen Cae ENC 3,403 9,000 1,800| 6,200 

Duroc Jersey ae Dai os ae tere 8,026| 18,450 a * 

TU vrai slot oe 21,800] 55,000 30,000 
Hampshire (mun inettatal) rete aye 204 540 155 387 
Poland China UD), Sate oats ae 52,331| 130,620] 27,000} 68,000 
said!) sea cisrsesta 32 000} 72,000[{ 10,000] 23,000 
*: oy IMiGe) Spiga ewe ae 39,008] 93,234 2,000] 18,000 
4 eee Glenn) 601 1,030 400 600 

PAP WGEGIE fa iS) 4 eect ed ae 1,049 1,200 
mmesniire:, g's0 2 Fs Ween culpa 3,640 2,000 3,200 

* No data tT Estimates for 1904 


PURE-BRED CATTLE OF BREEDS USED FOR 
DAIRYING. (U.S. Dept. of Agriculture.) 


Estimates of numbers living in the United States, t905, and values of same. 
—— 


Num- e eat Stren Eee. a 
ber Oo. al. er O. ale 
Breeds Regis- | Liv- per Breeds. Regis- | Liv- per 
tered. | ing. |Headt tered. ing. |Headt 
Awirshane:- 4-|) 30,572 * $100 || Jersey ....| 265,885 * $100 
Brown-Swiss. 5,309| 1,800 75 ||Polled Dur- 
Devons 24s 21,801] 13,500 75 ham 11,863 8,780 80 
Dutch Belted| 1,838) * 200 || Red Polled. 30,607| 16,000] 150 
Guernsey... .| 30,572|18,000] 140 ||{Shorthorn| 641,400| 263,650] 170 
Holstein-Frie- 
Staty on ecto ee 144,068) 45,055] 130 


* No data. { Figures published 1903. ft Chiefly beef stock. 
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434 GENERAL TOPICS. 
STATISTICS OF BUTTER, CHEESE, AND CON 
“DENSED-MILK FACTORIES IN THE UNITED 


STATES. 
(Twelfth Census.) 


Ig0o. 
Totals for the United States. Ditteraad 
Cheese ee 
Factories. Stas. 
Number of establishments reporting. ....... 0,242 113 
Capital employed, total..............dollars 36,303,164 204,851 
Rearing her eeee is, cote ik eect cee ae avd pag ana, « . 1,818,519 20,875 
1 SHEER okiig kegcia ae ee Neen kn Aaa en 11,514,108 42,246 
Machinery, tools, andimplements.... “‘ 13,827,667 60,485 
@acshandisuncdries: 2) a. ee meee oes 3 90,142,780 63,245 
ID isu plLOAGEC A OREO EO average number 12,799 66 
Motalwases pada. . cs sees Ie ES dollars 6,145,561 25,100 
Materials used: 
Aearegatecosts). scien ae ait a dollars} 108,841,200 310,005 
For butter: 
Cathered'eream: 4-4). s2.e se ae pounds} 203,673,958] 1,066,756 
NAST ee erie. ete, cis, ket wis aca @ arate ene ay 8,514,806,634| 20,104,778 
SRobalreasisa ceeecles sige seine heres dollars 73,480,355 250,670 
For cheese: 
VU cs setae Sear aiie al sue eibh cnet aterchanaveus pounds |2,741,808,114| 7,415,400 
GOSH eae het aisuaihs nals olticjens abe dollars 21,258,712 44,755 
For condensed milk: 
VES AR, S eet oters atetc in oregon ey tks pounds), 425.378.0739 eee 
SUS eter te oheaclin esi to. ate eaee Nee " 50,873, 050]0 = se eee 
AGGAlvCOStals cede sts share cacie uae eee = dollars F252 TDA ne eine P 
Products: 
AAG ETERATesvaAlUes oi ce reiceele ar atereiene dollars} 130,783,340 415,928 
Butter made: 
Packedusolidiys periaeaues action oe pounds| 328,956,500 334,588 
PrintSi@t Olt, A amare a aiae see ae x 91,160,056 402,882 
Motalyvaliesso5 7. ey eicat cts lathes eres dollars 84,070,754 195,062 
(Cerin Solel Aiea ou Ae ieee Got abc gallons 7,720,500 164,114 
rallies Saas he ia anc ete CPelaaenets dollars 4,435,444 112,092 
Skim milk sold, fed, or returned to 
TOALLOUS Aa arate ck Sie die gee mae pounds]2,253,404,156| 5,517,877 
IVER Kinerase oreineecte crete ioe dollars 2,531,400 24,008 
All other creamery products..... ‘ 1,023,402 583 
Cheese, standard factory: 
PE Wail mnie bes Sey Lie a Se cane pounds} 225,776,105 360,450 
WELLER anh Su tui cer heen Nate onsua els dollars 21,363,477 36,050 
Cheese, all other made: 
(QS E Wah at en iar pe ntee Merry Ay ten Uae pounds 56,106,210 301,714 
DEERE UtAnd sae’ wi ebecenes diamerte ne teaeh dollars 5,156,352 14,601 
AYN ales ir4s) 6) ks aes ee Bite ey Ona eey SRE te pounds 44,590,752 75,000 
Mp LOLumenwise Used: | (cere anaes 164,476) TOSI leiseseheene 
Mopalavaltietan ies cic ceueee ereketn dollars 204,277 75 
All other cheese-factory products ‘ 66,711 508 
Condensed milk: 
Quantity 2 aba eee ee pounds: \186:021 487) 5e ae eee 
"Viglusemeyr eerie susicls cue epstm cmteyensiae dollars LisS887o2lsee eee z 
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BUTTER AND CHEESE MAKING IN CANADA, 1901. 


(Census of 1901.) 


Number of factories.. 3,576 
Value of buildings 
and plant. . sa $6,164,640 
Persons employed... 6,886 
Aggregate working 
PE So deste le bias oe! i 6 1,140,702 
Salaries and wages... $1,464.110 
Cream for butter, in. . 3,076,406 
Cream for butter, lbs. 88,180,441 
Milk for cheese, lbs. .2,296,950,966 
Cost of delivery to 
$717,868 


PAGEOTS SG eiscaA es =.= 


Patrons of butter fac- 


CORES. id. epes ses 76,304 
Patrons of cheese fac- 
EQUIES.) Soret ittece ne shale 24,726 


Paid patrons for butter. $6 oe 690 
‘* cheese.$19,265,832 


Butter made, lbs...... 36,066,730 
Cheese made, lbs. ..... 220,833,200 
Value of butter made. $7,240,972 

Sh eheeseiy, $22,221,430 


Total value of products.$20,462,402 


WOOL PRODUCT OF THE UNITED 


STATES, 1905. 


Number of sheep, April 1, 1905.. 
Average weight of clip, lbs. .... 
Wool,washed and unwashed, lbs. 
Dorimkase: per Cefite << ss..66.> 
Wioolscoured, TbS.3....000200. 


Total. 
38,621,476 
6.56 
253 488,438 
GEeg 
07,067,121 


Pulled 
Wool. 


Total Prod- 
UCT. ToOO's. 


"42,000,009 295,488,438 
32 
28,560,000 


ee ee er | 


126,527,121 


SUGAR CROP OF THE UNITED STATES, 1905-1906. 
(U.S. Dept. of Agricylture.) 


Cane- 
sugar. 
Long tons. 
Louisiana and Texas. ..| 342,000 
IBGELOM RICO Ne te eh ete 2 210,000 
in lei fz y See Be Me Ae aera 370,000 
Ocala sve) ae OS divert 922,000 


Beet- 

sugar 

Tons. 
Catihonnidet staccieen. 73 893 
WW Eilagterehal Aye por oeeentee 66,450 
Coloradoss ie Girersieies 91,608 
ela ee Leap A Sala o 24,214 
INebrasikas his eden a: I1.087 
Wisconsin’ . "oe. .!.°s 4 14,244 
NAAM Os Saree bore ee ieee 15,500 


Other States’. ¢..6 15,915 


Totals sassuieaemllesh2.020 
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IMPORTS OF SUGAR INTO THE U. S., 1901-1905, 


Annual Average, 1901-5. I9Q04-I005. 

Country from which Sa3 0 a 

Imported. 

Pounds. Dollars. Dollars. |Percent 

Cro Oe Parca es Se ea OR IN = [eee Meee 41,641,337 | 64,366,104 65.9 
Dutch East Indies. 720,244,022 13,112,882 | 15,611,568 16.0 
(Sermany see octets 247,401,547 5,008,900 4,403,237 4.5 
Santo Domingo . 107,332,780 2,473,910 3,499,033 3.6 
British West Indies. 153,257,225 2,828,011 1,626,078 1.7 
Philippine Islands .. 34,801,741 580,061 1,408,300 ak 
British, Guiana... o.- 133,248,206 2,879,603 1,460,969 coe 
Bea Zl 8s cious Cede eee 156,287,187 2,579,733 1,266,275 Te 
IReriie stockton eee 83,408,287 1,601,764 1,018,208 I.0 
Other countLe7e|ss we sisy Wives, ussaca-b leven eves [laces tes sas eel ie dae Bo 

Total. cyto) sue Shsae 3,720,017,287 77,439,816 | 97,645,449 | 100.0 


* Beet-sugar; in all other cases cane-sugar. 


STATISTICS OF BEET-SUGAR FACTORIES IN THE 
UNITED STATES FOR 1905. (U.S. Dept. of Agriculture.) 


Av. Avy. Av. 
Area |Yield of] Beets Sugar Sugar |Extrac- 
States. Har- | Beets | Worked. | .Mant- iat hal ee 
vested.| per factured. | Beets. Sugar 
Acre. ; 
Acres. | Tons. Tons. Tons. |Percent|Percent 
California...... 51,857] 9.92 514,301 | 73,803-45| 17.27 | 14.37 
Coloradons cass): 85.916] 10.190 875,154 | 91,608.45| 14.71 |} 10.47 
VidanOvs cect sit 16,800] 8.63 145,000 | 15,500.0 | 14.47 | 10.69 
Michigan. ..... 747 ,823| 6.83 531,475 | 66,458.00] 15.65 | 12.32 
Nebraska...... 16,218] 7.08 TT4. 833 | PLOo7s2) | news 9.66 
Utah ese es eee 27,750| 8.02 222,660 | 24,214.0 | 14.03 | 10.87 
Wisconsin..... 14,000] 8.86 124,000 | 14,243.51| 15.0 II.49 
Other States*..| 17,000] 8.14 | 138,400 | 15,915.0 | 15.78 | 11.5 
Total and av. .| 307,364 8.67 |2,665,913°|312,920 15.33 | Tieea 


* In which there was but a single factory. 


PRODUCTION OF CANE=- AND BEET-SUGAR, 1903-6. 


The World. The United States. ) 
Cane. Beet. Cane. Beet. . 
Tons.* Tons.* Tons.* Tons.* 
TOOS—MOOAeie ersieteieieteels 6,086,149 | 6006,178 602,903 208,135 
TQOA=T GOS .t a ie, vise stele 6,754,328 | 4,926,456 875,576 200,722 
FOO ST OOOe tease ere wn iote 63602;133 |) 7205-030 922,000 283,717 
TOQS = TOO eitelereieyei cre ails 13,9057 200 1,205,717 


* Long tons, except in case of European beet-sugar production, which 
is give in metric tons (2204.6 lbs.). 
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MAPLE-SUGAR AND SIRUP, AND SORGHUM SIRUP 


PRODUCED IN THE UNITED STATES, 1899. 
(Twelfth Census.) 


Value of Products. 


Sugar. Sirup. : 
Sugar. Sirup. 
Pounds. Gallons. Dollars. Dollars. 
WHE Ge) a! ai e| 11,928,770 2,056,611 1,074,260 1,562,451 
“SACS CE ram (On A | (en a DBOSOPOE 7S Bills i Mit cis cache 5,288,083 


STATISTICS OF THE LUMBER INDUSTRY OF THE 
UNITED STATES, 1906. (U.S. Depr. or AGRICULTURE.) 


Mill 

Leading Cut, Per Total Value 
Lumber. State. | M. Feet. | Cent. | Value. | per M. 

Feet 

Mellow pine’. . sls... . La. 2,120,615 | 18.2 |$31,010,636/$15 .05 
WSs alma O Om owg alice sre ex. 175,178,446] 15.02 

Wouglast fin foo 'ss...06% Wash. | 3,405,510 | 68.5 | 48,841,166] 14.34 
WSs J) 45000,543) fi... 70,567,141| 14.20 

WU Hie PUNE Sk. to os Minn. | 1,664,734 | 36-2 | 20,072,400] 17.46 
WR SH ules sae 72g ills eelats 83,952,701| 18.32 
le lesen yc _ eee Penna. 966,480 | 27.3 | 16,580,522| 17.16 
U.S.) |, 355372329 fe. =s 54,153,242] 15.31 

Oamkee eons ds bei eas. Ky. 339,820 | 12.0 6,667,701] 19.62 
WS lee: Szorsoseiliaca sn: 61,377,266] 21.76 

Soo a Me. 557,975 | 33-8 9,802,083] 17.57 
~S. | 1,644,987 |...... 28,515,430] 17.33 

Western pine........ Calif. 347,249 | 25.0 4,826,436] 13.90 
1 CIOS SI (eects LW fr on (eae 10,423,037| 14.01 

Wiley) (eyo 5a A Re eee Mich. 492,845 | 55.8 7,090,204] 14.40 
U.S. SO2,97,Om leas es Tae T ALO Oa TS Eis 

(Cniq OHSS 5s i i a La. 573,090 | 68.3 | 12,840,911] 22.42 
iS: Sz0h2 7, Ol |e era. 18,403,302] 21.04 

PRUE cla fui 6 04 4,506 See Ky. 160,123 | 23.4 3,732,405| 23.31 
é Weis: GSS Tse. we a 16,538,260] 24.21 
WPAWOOR 6 oo. ss ices Calif. 659,678 |100.0 | 10,978,759] 16.64 
[2S UPS Ark. 140,810 | 31.0 1,774,304| 12.60 
Wes: A Usein( OP sil leet esi 6,102,886] 13.46 
PO ERHMIIGI« sass s.6 52 neve Penna. 73,006 | 18.0 T,268,089| 17.36 
Wess Ze hfe) \ [ec aon 7,128,864| 17.490 

PeseWOOd., ... 25.20. Wisc. 062,155 |\.43.0 2,890,178| 17.82 
Us: BUOES 3 oe en one es 7,029,950| 18.66 

IOI Tn 2 Got Seer Wisc. E5ToOs 140.8 2220 TO, LSS 
Weise Bi OVA anne o's 6,384.705| 17.24 

(CGN Le oe Wash. 236,048 | 66.2 4,415,054] 18.66 
Urs: Bits farsi | eae 6,484,600] 18.12 

labtel oni aels Geer eae Ark. 23,304 | 15.8 902,201| 38.62 
U.S: WAS 2i2ella sal css 4,508,583] 30.42 


621,151,388] 16.60 


Mopjalhardwoods'.....| U.S. |) 7 srs 4or7\.... 
>. eS ROttWwOOdSs::.:.... UW.S)) Ws01235-24's | 
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POULTRY AND EGG PRODUCTS IN THE UNITED 
STATES. (Tenth to Twelfth Censuses.) 


18709. 1880. T8009. 
Production of eggs, dozen...] 456,911,960 | 810,722,916 | 1,2903,819,186 

Price per dozen, cents... 2.6). .see eee es Presenter nent ro 
Value of poultry. Ee | A a armen th eEE ers OK Fc, = $1 36,801,877 
SESS cynic ee cata SUE este salah ONS tal By ot Stl lalbeesworey Stroma aeateae $1 44,286,158 

Poultry on hand, June 1° 

Chickens?) 25) en ee 102,265,653 | 258,871,125 233,508,085 
TMP S.. WS BC Cer rl PMarcte, chet Stee 10,754,060 6,500,367 
Geese ls sz. cithetiee Se Mend ae eas Ste 8,440,175 5,676,863 
Tne tat yee ee ear darian at even Ge tee 7,544,080 4,807,358 
Potala ieee Dacca le oles eee ete ione 285,609,440 250,681,503 


* Including Guinea fowls. 


PRODUCTION OF HONEY AND BEESWAX IN THE 
UNITED STATES ACCORDING TO CENSUS RE- 
TURNS OF 1869, 1879, 1889, AND 1899. 


1869. 1870. 1880. 1800. 
Honey-lbsseee ee 14,702,815 | 25,741,485 | 63,894,186 | 61,196,160 
Beeswax, lbs...... 631,129 1,195,550 1,166,543 1,765,315 


BEES, HONEY, AND WAX PRODUCED IN THE 
UNITED STATES. 


(Twelfth Census.) 


Swarms Gf Ces) UME st pL OOOe mu ere ai aiere pele) clatelal sletekelel atetalat= < 4,100,625 
Valuietof beest ores Act, ceo cael vetoes ss'bhe Silat lenaitenn’s) 8 Dae eae $10,186,513 
Pounds of pone”. produced i in 1899 AE lap aherel ouetens ay exe. se ee bune kere 61,106,160 


\\G2 2 nee Walt Mel MS Dea NEEN NC ORICO RR Ora A Co Closo Ath Sic c L, 705,315 
Value of honey ane wax. producedin 1899.4... «ales eee $6 664,004 
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GENERAL TOPICS. 


DOMESTIC EXPORTS OF BUTTER AND CHEESE, 


1870-1905. 
Butter. 
Year. 
Pounds Value 

1870 2,019,288 $502,220 
1875 6,360,827 1,506,906. 
1880 30,236,658 6,600,687 
1885 21,683,148 3,643,646 
1886 18,953,990 2,058,457 
1887 Deusen vr 1,083,008 
1888 10,455,651 1,884,908 
1889 15.504,078 2,568,765 
1890 20,748,042 4,187,480 
1801 V5 lO 7 ELA: 2,197,106 
1802 15,047,246 2,445,878 
1803 8 920,107 1,672 690 
1804 I1,812.002 2,077,608 
1805 5,598,812 915,533 
18096 10,373,913 2,937,203 
1807 31,345.224 4,403,304 
1808 25,090.025 3,864,765 
1809 20,247.007 3,263,051 
IgQoo 18,266,371 3,143.509 
IQOI 23,243 .526 4,014,905 
1902 16,002.169 2.885 ,6090 
1903 8,896,166 1,604,327 
1904 10,717,824 1,768,184 
1905 10,071,487 1,648,281 


EXPORTS OF DAIRY PRODUCTS FROM 


(U.S. Dept. of Agriculture.) 


Cheese. 
Pounds. Value. 
57,206,327 $8.881 934 
IOT,O10,853 13,659,603 
127,553,907 12,171,720 
III ,992,990 10 :444,4090 
01,877,235 7,662,145 
81,255.904 7,594 633 
88,008,458 8,736,304 
84,000,868 7,810,684 
95:370,053 8,501,042 
82.133,876 7,495,370 
82,100,221 7,076 657 
81,350,923 7,624,648 
73,852,134 7,180,331 
60.448,421 5,497,539 
36.777,2091 3,091,014 
50,044,617 4,636,063 
es Fe! 67,280 4,559,324 
38,108,753 3,316,040 
48.410,353 4,943,600 
39.813,517 3 959,999 
27,203 184 2,745 597 
18,987,178 2,250,229 
23 235 Lge 2,452,239 
10,134,424 1,084,044 


CANADA, 


(Statistical Year-Book of Canada.) 


1870-1904. 
, Butter. 
Year. Quantity. Value. 
Pounds. 

p eore 12,260,887 $2,353,570 
1875 9,268 044 2,337 324 
1880 18,535,362 3,058,060 
1885 7 330 788 1,430,005 

- 1890 I O51 585 340,131 
18o1 3 768,101 602,175 
1892 5.736,606 1,056,058 
1803 7,036,013 1,206,814 
1804 5,534,021 1,095,588 
18905 3,650,258 607,476 
1896 5,880 241 1,052,080 
1897 11,453,351 2,089,173 
1898 11,253,797 2,046,686 
1890 20,139,195 3,700,873 
1900 25.250 737 5, L22.756 
IQOIL 16 335,528 3,205 663 
1902 27 855.078 5,660,541 
1903 34,128,044 6 954,618 
1904 24,568 oo1 4,724,155 


Cheese. 
Quantity. Value 
Pounds. 

5,827,782 $ 674,486 
32,342,030 3,886,226 
40,368,678 3,803,366 
79,655,367 8,265,240 
94,260,187 9,372,212 

106,202,140 9,508,800 
118,270,052 11,652,412 
133,046,365 13,407,470 
154,977,480 15,488,191 
146,004,650 14,253,002 
164,680,123 13,956,571 
164,220 690 14,676,230 
196, 703,323 17,572,763 
130,827,839 16,776,765 
185.084,430 19 856,324 
105,026,307 20,606,051 
200,940,401 19,686,201 
229,000,025 24,712,043 
233,980,716 24,184,566 
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THE FERTILIZER INDUSTRY OF THE UNITED 
STATES, (U.S. DEPARTMENT or AGRICULTURE.) 


‘Tons Value 
(of 2000 lbs.).| (wholesale). 


Commercial fertilizers sold in 1896, 


in 23 Eastern and Central States ....... .e.-| 1,624,063 $32,301,582 
IMPOSE OL WMITEG States... 6.8 cop dele cess 270,854 55387,287 

( Total for the United States........... 1,894,917 $37,688,865 

Census returns, 1890, value of fertilizers pur- 
chased (retail) 

North Atlantic Division....... We cena cist etel  aretels Siciccislauct = 11,449,069 
South Atlantic Bie Nise tena tercanayic’ cra crave coheverabajs frohale atehete aye eeis.e 18,759,139 
North Central Peon Ne ict Arahatte ecb athclat al oiiee Sipieinie!isinic 3,067,515 
South Central Ne ames Me ais crate cleltiela Detects siolsie cies ais teres 4,952,013 
Western Eee Mek BR A statel eaeele Spine ae 241,862 

‘Lotalitor the United ‘States: 2. <.5..6.|uelu. eooe----| $38,459,598 


IMPORTS AND EXPORTS OF FERTILIZERS IN 
1896. (U.S. Treasury DEPARTMENT.) 


ImMporTs. Exports, 
Value Value 
Tons. Value. necouan Tons. Value. | per Ton. 
375:733-93 | $7,376,615 $19.04 514,143 | $4,400,593 $8.56 


IMPORTS OF FERTILIZERS AND FERTILIZER 
MATERIALS, 1896. 


: Value 
Articles, | Tons. | Value. per Ton. 
Amaroni, stilfate Of; .. se cenecice see cee 12,270.70] $480,971] $39.20 
PUR AENC Ee ats ante 8 oe ctcl os icj.arej= ti icid wis) elalala: «,2\s!2 sloveie 434.00 3,030 6.98 
Ashes, wood and lye of, and beet-root ashes |.......... G7E304 Pe oe sists 5 
Blood dried’... .... alors teats oe clstshaleGareisrads tie jareteLeval| ereiaieis sjalale LIOULA® Ife oieelersseace 
Bone-dust or animal carbon, and bone-ash, 
fit only for fertilizing purposes ............ 2,983.00 37:992|- 12.74 
Bones, crude, burned, calcined, ground or 
2! — 7 ED is a ai ete efegaini ates aiei| it Jets baltic) ate ALOU ||ns. 2 sect 
Cotton-seed meal and cake.......... aoenan ep oie 325.61 3,170 9.74 
REN (aah PE val tesa a ais apnea Bde), Sime orb he e+] 5,072.29 52,697] 10.39 
Kieserite, cyanite, and eins ote e0e Gost a8 67,192.91] 320,765 4:77 
AM esac iets c's «siereinas te canis wlatays/sievaloiare sie soles! |b 215 403.02 76, 302 3-57 
(OUI E-g 5 NARS Re RC te eT ai seme 2 me Maer ee 8,911.50 52,867 5.93 
Phosphates, crude Or RARER aa rceahs dos 20,562.29] 153,370 7.40 
POLASH ATU IAte Of 4 oieee bors os esis wad eal Yoosid aed 43,438.35| 1,372,743 31.60 
Potash, SOIMACES OF a siereiele ls bs arm caer ee ate eeese-) 7423.67} 269,810] 36.34 
Soda, nitrate of, or cubic nitrate........ + .+++1145,456.64) 3,870,734] 26.61 
All substances, not otherwise specified...... 49,259-95{ 460,160] 11.43 
SEN iat: oidig sockioaee neta ao aks sees ++-1375,733-03/$7-376,615| $19.04 
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VI. DIRECTORY. 


DIRECTORY OF OFFICIAL AGRICULTURAL 
INSTITUTIONS. 


Organization of the U. S. Department of Agriculture, 
Washington, D.C. 


SECRETARY OF AGRICULTURE—James Wilson.* 
ASSISTANT SECRETARY OF AGRICULTURE—Willet M. Hays. 


WEATHER BuREAU—Willis L. Moore, Chief. 

BUREAU OF ANIMAL INDUSTRY—A. D. Melvin, Chief. 

Dairy Division—Ed. H. Webster, Chief. 

BuREAU 0: PLANT INDUSTRY—B. T. Galloway, Pathologist, 
Physiologist and Chief. 

BUREAU OF FoREST SERVICE—Gifford Pinchot, Forester and 
Chief. 

BUREAU OF CHEMISTRY—Harvey W. Wiley, Chemist and 
Chief. 

BurEAvu OF Sorts—Milton Whitney, Chief. 

BuREAU OF ENToMOLOGY—L. O. Howard, Entomologist and 


Chief. 

BUREAU OF BIOLOGICAL SURVEY—C. Hart Merriam, Biologist 
and Chief. 

BuREAU OF STATISTICS—Victor H. Olmsted, Statistician and 
Chief. 


OFFICE OF EXPERIMENT STATIONS—A. C. True, Director. 
OFFICE OF PUBLIC RoADS—L. W. Page, Dzrector. 
« DIVISION OF PUBLICATIONS—Geo. Wm. Hill, Editor and Chief. 
DIVISION OF ACCOUNTS AND DISBURSEMENTS—Frank L. 
Evans, Chief and Disbursing Clerk. rk 
LiBrARY—Josephine A. Clark, Librarian. 


* Term expires March 4, 1900. 
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Canada. 


MINISTERS OF AGRICULTURE— 
Dominion, Sydney A. Fisher, Ottawa. 
Prov. of Ontario, Nelson Monteith, Toronto. 
Prov. of Quebec, A. Tessier, Quebec. 
Prov. of British Columbia, R. G. Tatlow, Victoria. 
Proy. of Manitoba, R. P. Roblin, Winnipeg. 
COMMISSIONERS OF AGRICULTURE— 
New Brunswick, L. P. Farris, Fredericton. 
N. W. Territories, G. H. V. Bulyea, Regina. 
Pr. Edw. Island, Benjamin Rogers, Charlottetown. 
SECRETARY OF AGRICULTURE— 
Nova Scotia, B. W. Chipman, Halifax. 
MINISTER OF AGRICULTURE AND MINES— 
Newfoundland, Eli Dawe, St. Johns. 


State Officials in Charge of Agriculture in the United States. 


COMMISSIONERS OF AGRICULTURE—Montgomery, Ala.; Little 
Rock, Ark.; ‘Tallahassee, Fla.; Atlanta, Ga.; Boisé, Idaho; 
Frankfort, Ky.; Baton Rogue, La.; Augusta, Me.; Helena, 
Mion; wiibany, N. Y.;- Raleigh, N.. C.;' Bismarck, ‘N. D.; 
samta Be, N. M.; Harrisburg, Pa:; Manila, P. I.; San Juan, 
foe, Columbia, 5. C.; Nashville, Tenn.;: Austin, Texas; 
Richmond, Va.; and Olympia, Wash. 

SECRETARIES OF STATE BOARDS OF AGRICULTURE—Sacra- 
mento, Cal.; Fort Collins, Colo.; North Stonington, Conn.; 
Dover, Del.; Honolulu, H. I.; Springfield, l.; Indianapolis, 
Ind.; Des Moines, Ia.; Topeka, Kan.; Centerville, Md.; 
Boston, Mass.; Agricultural College, Mich.; St. Paul, Minn.; 
Columbia, Mo.; Brownville, Neb.; Carson City, Nev.; Concord, 
Ne; Trenton, N. J.; Raleighy N. C.; Columbus, Ohio; 
Guthrie, Okla.; Portland, Ore.; Providence, R. I.; Yankton, 
S. D.; Woodstock, Vt.; Charleston, W. Va.; Madison, Wis.; 
and Cheyenne, Wyo. 

SECRETARY OF STATE—Tuscon, Ariz.; Jackson, Miss.; and 
Salt Lake City, Utah. 
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EDUCATIONAL INSTITUTIONS IN THE UNITED 
STATES AND CANADA HAVING COURSES IN 
AGRICULTURE. (U.S. Department of 


Agriculture.) 


State. 


Alabama . 


m2 lela) (€i 2) 6. '6 


Calitonnias eee. 
Coloradone ene. . 
Connecticut. ... 
Delaware...... 


Florida. 


Kansas. 


cere eee 


eo aim ipo. e 


see eens 


ientuckys dcres.- 


Name of Institution Locality. 
....| Alabama Polytechnic Institute. .| Auburn 

Agricultural and Mechanical Col- 

lege for Negroes............. Normal 
University of Arizona.......... Tucson 
University of Arkansas. ........ Fayetteville 
University of California. ...... Berkeley 
State Agricultural College. .....] Fort Collins 
Conn. Agricultural College. . .| Storrs 
Delaware! College. 62 82) ose Newark 
State College for Colored Stud’ts.| Dover 
University of Ploridas.. —seren Lake City 
Florida State Normal and Indus- 

trial Collese. sec atcve ee Tallahassee 
State College of Agriculture and 

Mechanie-Arts. SA ee ee Athens 
State Industrial College........ College 
University ol Idan se seme Moscow 
Universiti ofdihimoise:.. semen Urbana 
RardueUmiversniy seis einem Lafayette 
State College of Agriculture and 

the Mechanic Arts. ........... Ames 
Kansas State Agricultural Col- 

Le ReE a Seek. cycloisay ck Seas Manhattan 
Agricultural and Mechanical 

Colleser Pik ition Wat behets Lexington 
State Normal School for Colored 

SiUGEMES Hera ey hoe eae ere Frankfort 


Wonisianas se 


Nevada 


eee ewes 


State University and Agricultural 
and Mechanical College....... 
Southern University and Agri- 
ee and Mechanical Col- 
The University of Maines en. s6 
Maryland Agricultural College. . 
Princess Anne Academy, Eastern 
Br., Maryland Agricul. Coll.. 
Massorinecite. Agricultural Col- 


eg 
The nena of Minnesota. 
Agricultural and Mechanical Col- 
‘lege. re A titted hi ete 
Alcorn Agricultural and Mechan- 
teal Collece: oc sane aera aie 
The University of Missouri...... 
Lincoln ‘Tnetitute: sec ss. o Set 
College of Agriculture and Me- 
ChanievArts aia. ol saseletereear 
The Universitv of Nebraska. ... 
Nevada State University. ...... 


New Hampshire.| College of Agriculture and Me- 


————————— SSS OO 


.| Lincoln 


Chamic Artss.ac ve ot senor 


Baton Rouge 


New Orleans 
rono 
College Park 


.| Princess Anne 


Amherst 


Agricultural College 
St. Anthony Park. 


Agricultural College | 
Westside 
Columbia 
Jefferson City 
Bozeman 


Reno 


Durham 
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EDUCATIONAL INSTITUTIONS—(Continued). 


State. 


New Jersey. ... 
New Mexico.... 


New York. 


North Carolina. ; 


North Dakota. . 


Oregon...... 


Pennsylvania. . 
Rhode Island. . 


South Carolina. . 


Name of Institution. Locality. 
.| Rutgers Scientific School. ...... New Brunswick 
College of Agriculture and Me- 
Cham e PATHS oon she Gate aie mbarsteS Mesilla Park 
Pea Gornell University7ceyi lc. «esis Ithaca 
College of Agriculture and Me- 

GNAMICEATESH, ieiaare dicna/ecete mate W. Raleigh 
Agricultural and Mechanical Col- 

lege for the Colored Race. . ...| Greensboro 
North Dakota Agricultural Col- 

[fer Sa GAN rene le IAL Re Agricultural College 
Ohio State University......... Columbus 
Agricultural and Mechanical Col- 

NSE EN Efe) Reatees Malt eieny weietore ee Stillwater 
Agricultural and Normal Uni- 

MEL SLE VE yeh ade pale ole tasietheis Creer Langston 
Oregon State Agricultural Col- 

NERC At ne eesti wine ora apron eee ies Corvallis 

.| Pennsylvania State College. . ...| State College 
.| College of Agriculture and Me- 
ehanievArtetet sca sk jase eects o Kingston. 
Clemson College 


Clemson Agricultural College. ... 
Colored Normal, Industrial, Agri- 
cultural, and Mechanical Col- 


lege of South Carolina........ Orangeburg 
South Dakota. ..}| South Dakota Agricultural Col- 
Hees arama tel fatees create ier orn atche ce Brookings. 
Tennessee. ..... University of Tennessee. ....... Knoxville 
EDS Sere State Agricultural and Mechan- 
ical College of Texas......... College Station 
Prairie View State Normal School] Prairie View 
WZ ORS ais here Agricultural College of Utah. ...| Logan 
Wermont), oc... University of Vermont and State 
Agricultural College... ...... ‘Burlington 
Virgie... . . Virginia Agricultural and Me- 
chanical College and Polytech- 
PACUMMISEMEIbEs 5 sts siesta oe als Blacksburg 
Hampton Normal and Agricul- 
Grab TnSibuter Sic ot nore ctec oe Hampton 
Washington.... | The State College of Washington | Pullman 
West Virginia...| West Virginia University. ...... Morgantown 
: West Virginia Colored Institute.| Institute 
Wisconsin. ....| University of Wisconsin. ....... Madison 
Wyoming...... University of Wyoming........ Laramie 


AMERICAN VETERINARY COLLEGES. 


CALIFORNIA VETERINARY COLLEGE, San Francisco, Cal. 

NATIONAL VETERINARY COLLEGE, Washington, D. C. 

CHICAGO VETERINARY COLLEGE, Chicago, Ill. 

McKILiip VETERINARY COLLEGE, Chicago, Ill. 

VETERINARY DEPARTMENT, IOWA STATE AGRICULTURAL 
CoLLEGE, Ames, Iowa. 

SCHOOL OF VETERINARY MEDICINE, HARVARD UNIVERSITY, 
Boston, Mass. 

KANSAS CITY VETERINARY COLLEGE, Kansas City, Mo. 

AMERICAN VETERINARY COLLEGE, UNIVERSITY OF THE STATE 
or NEw York, New York City. 


NrEw YORK COLLEGE OF VETERINARY SURGEONS, New York 


City. 


VETERINARY COLLEGE, CORNELL UNIVERSITY, Ithaca, N. Y. 
SCHOOL OF VETERINARY MEDICINE, OHIO STATE UNIVERSITY, 


Columbus, O. 


VETERINARY DEPARTMENT, UNIVERSITY OF PENNSYLVANIA, 
Philadelphia, Pa. 

ONTARIO VETERINARY COLLEGE, Toronto, Canada. 
McGILL Untversity, Department of Comparative Medicine, 
Montreal, P. Q., Canada. 
LIST OF STATE VETERINARIANS. 


State or Post-office State or Post-office 

Territory. Address. Territory. Address. 
Alabamal ce ci. Auburn Nevada 48 Reno 
INTAZOUMAS eines here Phoenix New Hampshire | Concord 
Arkansas thc. Fayetteville New Jersey... .} Trenton 
Calitorniar. 4% Sacramento New Mexico. ...} Las Vegas 
Delaware. ..... Wilmington New Yorks. s.- Albany 
Bilonicas eee 034. Lake City North Carolina .}| Raleigh 
Georgia. o: 20... Atlanta North Dakota Fargo 
Tdahotegite 2 3sik Boisé Olaitoyhaatn til sh Columbus 
Tilfamorseer Princeton Oklahoman yee: Guthri¢ 
Indiaman eeuee c- Lafayette Oregonj eee Portland 
Owain toate ee Forest City Pennsylvania. ..}| Philadelphia 
Kamnsaswe se se. Peabody Rhode Island...} Providence 
Kentucky. ..... Louisville South Carolina..| Clemson College 
Wowmisianal. joe Baton Rouge South Dakota. .} Huron 
Maarie Vek eae Saco Tennessee...... Murfreesboro 
Maryland...... Chestertown ERaSan's see Corpus Christi 
Massachusetts. .| Boston Witaile a eee ee Heber City 
Michigan, 2... Saline Vermontne: .-< Morrisville 
Minnesota. ....| Minneapolis Wanrecnbey, ho 4 a8 3 Blacksburg 
Mississippi. ....| Agricul. College Washington....} Pullman 

{SSoOMiie sect Columbia West Virginia. .| Charleston 
Montana. Helena Wisconsin...... Janesville 
Nebraska: ....... Lincoln Wyoming...... Cheyenne 


DAIRY SCHOOLS IN 
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THE UNITED STATES AND 


CANADA, 

State or : State or ; 

Eesatce: Location. Province. Location. 
Alabama....... Tuskegee North Carolina..| Raleigh 
Colorado: .. ~..:| Fort Collins North Dakota. .| Fargo 
Connecticut. Storrs Olio. seeks eee Columbus 
Georrial li. : _| Experiment Oregon, 62... 4.4 Corvaillis 
Gta eis! Seen, « Moscow Pennsylvania. ..| State College 
i bhaoy See eer Urbana South Dakota. .| Brookings 
iodianay 22). 2s. Lafayette ROXAS! tices ws ae College Station 
Gy ts Ae een Ames italia y at) Logan 
MSEES AS. ci0 cis lc, 0) = Manhattan Vermont.......| Burlington 
Mien ied. level cs 3 Orono WMireinian aes Blacksburg 
Maryland. ...... College Park Washington....| Pullman 
Massachusetts. ..| Amherst Wisconsin. ..... Madison 
Michican. A::...:.. Agricultural Col.}| Ontario. ....... Kingston 
Minnesota. ..:.. St.Anthony Park Sal repseeeaeds ae Guelph 
Mississippi. ..... Agricultural Col. Beh ereiy aia en Strathroy 
Missouri: «22. 3s: Columbia Ouebec. 20, 022%: St. Hyacinthe 
Nebraska. ...... Lincoln New Brunswick.} Sussex 
New Hampshire.| Durham Nova Scotia. . . .| Nappan. 
IEW OLEKe <5. se: Ithaca Manitobas. ... . Winnipeg 


SCHOOLS OF FORESTRY. 


YALE FOREST SCHOOL, YALE UNIVERSITY, New Haven, Conn. 


BILTMORE ForREST SCHOOL, Biltmore, 


MC. 


UNIVERSITY OF MICHIGAN ForEsST SCHOOL, Ann Arbor, Mich. 
Howarp UNIVERSITY FOREST SCHOOL, Cambridge, Mass. 
IowA STATE COLLEGE OF AGRICULTURE AND MECHANICAL 
ARTS, Forestry Course, Ames, Iowa. 
UNIvERsITy oF MAINE, Department of Forestry, Orono, Me. 
MIcHIGAN AGRICULTURAL COLLEGE, Department of Forestry, 
Agricultural College P. O., Mich. 
UNIVERSITY OF MINNESOTA, Forest School, St. Anthony Park, 


Minn. 


UNIVERSITY OF NEBRASKA, Forest Department, Lincoln, Neb. 
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AGRICULTURAL EXPERIMENT STATIONS IN 
THE UNITED STATES. 


: Year Es- 
State. Location. tablehed: 

Alabama (College).......:... Js \pb110} bin alae Renee RMR SS te 1883 
Alabama (Canebrake)........ (Ufaitoyayronygal ese AGW Aan day 1886 
Alabama (Tuskegee). ........ TUSKEGEE. ees eee 1807 
PGI A cect dts iT Aes Beene Sitka, Kenai, and Copper 

Genternn hal! La) eee 1899 
ENTE ZOMAS cacy teal es okies cone aye MuIGSomeneee ee pUreLa ads at 1889 
ING KANSAS. hinis eos Aa ey ce eea ae Fayettevillesionets 4 oc eelene 1887 
Calikorntats.3 iat, 4.5 otek neonate Berkeley ee ihe aoe 1875 
Coloradoui ey ee ae ae we Imogen Ciovlthseaia sansa ooh 1870 
Connecticuti(State).. 2. ok elle. New Havenl 2 on 1877 
Connecticut (Starrs)... Geol PObOLESs wckiccde sce thes ore 1887 
Delawaretereis 3! lak awe & Newark. iW). ane So: ee ee 1888 
EN Gist yrreGte st teres e wvckesaeee eee Malkke Citys, 2s SA ae 1888 
Georeta te ee ee ent ace ene Experiment. sie tee 1888 
Ea Wade Oe ae ese Ga cl. Cmlctead sete Honoltlu. 8.2 ee eee 1808 
LdahloMeeeetce sce s islatiale me MOSCOW. chat oh seen Eee 1802 
MMO1See Pease ee chky. pein Usbana- 2.) / Seo eee 1888 
Tir diiaanays eevee ee bisa kaitin helene Watay.ette: sins cee eee 1888 
MO We Toh ta eiever stereo eas lenavaeueeets mie iso eae ee entrar iey hee 1888 
GAN GASH ete rene ee ne Manhatiarinc. sso oe eee 1888 
een tucloy sista oe anole tsleial he Lexington. io 2.2 Weve 1885 
Louisianal(Sugat)in..-... 62 New Orleans-s 2-40 eee 1885 
Louisiana (State)... 232.53 Baton Rouges sesso. eee 1886 
Louisiana (North). 2 25.2550. Calhoun! Ao.k6 ne ae ee 1887 
IM eaters ae e le Gt es be 0, SEAN Qronos-..:cn eee ee 1885 
Maryydamcdlins - sees arse eyelets CollegevParks Gun ane eee 1888 
Massacinisettsae sanccinpcomne Amin e@rst 6 8.c ccleccec eee 1882 
Michigan stout mete aie cnn Agricultural College. ...... 1888 
Mi TIMES Oia! lerareitoboue ye pouctere ovens St. -Amthony: Parle lyse 1888 
Mississimpitins ciniheee ae Rene Agricultural College. ...... 1888 
Missouri (College). .......... Coktimbiayen es ae ee 1883 
Massoud (Brabois selec ores Mountain Grove. ...).0. 1900 
Montana’ ve. Noe meni otter Bozeman 23 2. e15)aeee 1893 
INGbraskass seismic su eaen.e Lincoln’ ss. cch cat ecee 1884 
Newall: pate cred chee Scones Renmos sige dele eka 1888 
New, Hamipshitess. cc. Durkan ccccrac epee eee 1886 
New Jersey (State).......... New. Brunswickee ose 1880 
New Jersey (College)........ New Brunswick. ......... 1888 
NewMexieou. 222 2 Meret oa Mester zarictt. yae eee ite 1880 
New York(State)s, 8... 2.52. Genevas .).%,.\ $25 eee 1882 
New York (Cornell). .:...... Ithaca. 2 cs ona one 1870 . 
NortniCarolinat en. ee arene Raleigh! soe oo wea eee 1877 
North) Dakkata.'. c's. 6oel en, Agricultural College. ...... 1890 
ODOR Shes Scie gc eins & Wioostetticicince satel eee 1882 
Oldahiomasce. soonest aos Stallatenks saeestere tte | eee 1890 
Oregon! Vise ae we oe cera Gorvallisy soak ee 1888 
Pennsylvantaweadenw cee son cs State College. 25.0. s een 1887 
Bortomeicoes oo inte sete kee cl Maya] zane eee hate 1902 
Ritodeslslamds gh vt casei Keingstomtshucetieees aoe 1888 
SouthiCaroliaaw. ncn see cette Clemson (College! se. eee 1888 
SotphyDalcotas co cee es Brookings: yal een eee 1887 
MEMMNESSES Nt conic ce eaieicloks Kemiox va lle) oc Wise ieee 1882 
WER ASH sHetme ene De tte arene ieiebes Collese Statione. ss eee 1888 
Neate 2s Ske vam egienin aac | Br oyee hol ymee he MALT SE Lite he 1890 
Men Oritisi. tetris orientations Bunlingtonerec eee ee 1886 
Wairontiia crn Gaerne rants Blacksburg aoe es cree 1888 
WaASbinetonmius ccna tte nine Prallmain eo Uiccrererevciera cee 1801 
Wiest Virsania i een alana Morgantowintee viii eine 1888 
Wisconsin (iis ont ale Gana Madison.) .j.\:\..eaaieee seis 1883 
IWiviGinitigin sl tay fen ene Earamies. yee tae eee T8or 
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Canadian Experiment Stations, 


CENTRAL EXPERIMENTAL FARM—Ottawa, Ont. 


EXPERIMENTAL FARM—Nappan, N. S. 

| ‘* —Brandon, Manitoba. 

“¢ —Indian Head, N. W. T. 
** —Agassiz, B.C. 


< 


ce 


ce 


EXPERIMENT STAatioN—Ontario Agricultural College, Guelph, 


Ont. 


OFFICIALS IN CHARGE OF FARMERS’ INSTITUTES. 


(Farmers’ 


Hamilton, Washington, D. C.) 


State or 
Territory. 


ONC a TCM 


Arkansas j.>...). 
California ..... 
@aloradGs,. 2/.)-). 
Connecticut. . 


Massachusetts . 
Miehiieam) at. 6c 
Minnesota. .... 
Mississippi. ... 

Missonaric. ss.) 
Mionibatia’ << 6 5. 


Address. 


Tucson 
Fayetteville 
Berkeley 
Fort Collins 
N. Stonington 
Dover 

Lake City 
Atlanta 
Moscow 
Springfield 
Lafayette 
Des Moines 
Manhattan 
Frankfort 
Baton Rouge 


Boston 


Agricultural Coll. 
ynd 
Agricultural Coll. 


Columbia 
Bozeman 
Lincoln 


State or 
Territory. 


New Hampshire 
New Jersey-... 
New Mexico . 

New York..... 
North Carolina 


Oregon: : is. s!: 
Pennsylvania . 
Rhode Island . 
South Carolina 
South Dakota . 
Tennessee . 


Wireiniayy. a.) 
Washington... 
West Virginia . 
Waisconsins 3; 
Wyoming..... 
Ontario, Can . . 
Manitoba, Can. 


Institute Specialist, U. S. Dept. of Agriculture, John 


Address. 


Reno 

Concord 

Trenton 
Agricultural Coll. 
Fayetteville 
Raleigh 


.| Bismarck 


Columbus 
Guthrie 
Corvallis 
Harrisburg 
Providence 
Clemson College 
Gary 
Nashville 
College Station 
ogan 
Woodstock 
Richmond 
Pullman 
Sunlight 
Madison 
Laramie 
Toronto, Ont. 
Brandon, Manit. 
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VI. AGRICULTURAL AND. DAIRY EIVERe: 
ATURE. 


MORE IMPORTANT WORKS ON DAIRYING. 


American. 


Arnold, American Dairying. Rochester, N. Y., 1876. (Out 
of print.) 

Conn, Practical Bacteriology, N. Y., 1907, 340 pp. $1.25. 

Dean, Canadian Dairying. Toronto, 1903. 260 pp. $1.00. 

Decker, Cheese Making. Third edition. Columbus, O., 
gQc0.” 1G2' pp: “$1.75. 

Decker, Elements of Dairying. Columbus, O., 1903. 114 pp. 
$1.00. 

Farrington-Woll, Testing Milk and its Products. Eighteenth 
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crops, rank of states in production of, 448 
educational institutions in the United States and Canada, 454 
engineering, 161 
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Cattle foods, classification, 11 
comparative value, 19 
Centrifugal skim-milk, per cent fat in, 280 
Cereals, prevention of smut in, 129 
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commercial grades of, 336a 
losses in curing, 333 
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curing-rooms, determination of humidity in, 326 
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Cheese, domestic exports of, 1870-1005, 446 
factories, co-operative, by-laws and rules for, 354 
in the United States, statistics of, 434 
Management 338 
whey to be allowed patrons of, 337 
loss in weight during curing, 333 
manufacture of, 319 
market of the United States, 336a 
score for judging, 329 | 
standard of purity, government, 265 
Cheese making, distribution of ingredients, 330 
fertilizing ingredients, 331 
use of pure cultures, 207 
synopsis of manufacture of principal varieties, 336 
varieties and analyses, 330 
yield from roo lbs. of milk, 332, 334 
ChesterjWhite pigs, 27 
Cheviot sheep, 26 
Chinch-bugs, fighting the, by means of kerosene emulsion, 130 
Cisterns, capacity of, 182, 183 
Clark, W. G., M.D.C., Common diseases of farm animals, 53 
Veterinary remedies and doses, 63 
Cleveland Bay horses, 22 
Clover, winter-killed, replacing, 82 
Clovers, notes on adaptability and uses, rrr 
Clydesdale horses, 22 
Coins, foreign, value of, 4009 
Cold storage, temperatures for dairy products in, 318 
Colostrum, composition of, 251 
ash, composition of, 251 
Components of cows’ milk, calculation of, 250 
Composite samples of milk, directions for taking and preserving, 338 
Composition and weight of ordinary crops per acre, 80 
of ash of cows’ milk and colostrum, 251 
butter, 307, 308 
colostrum, 251 
commercial fertilizing materials, 154 
cows’ milk, variations in, 249 
cream, 273 
dairy products, 273 
dairy salt, 318 
different parts of same milkings, 249 
feeding-stuffs, 1, 3, 6 
live animals, 208 
milk of different breeds, 242 
morning and evening milk, 240 
morning, noon, and evening milk, 249 
sweet- and sour-cream butter, 307 
various kinds of milk, 248 
Concentrated feeding-stuffs, weight of, 18 
Condensed milk, composition, 273 
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Condensed-milk, butter, and cheese factories in the United States, 434 
Constitution and by-laws of agricultural clubs, 359 
breeders’ associations, 367a 
dairy test associations, 367b 
road leagues, 366 
village-improvement societies, 364 
Contagious diseases, rules for treatment in case of, 71 
Conversion factor for calculating yield of butter, 311 
of U. S. weights and measures to Metric, and vice versa, 380, 301 
foreign money to dollars and cents, 410 
table for calculating fertilizing ingredients, 160 
pounds of milk into quarts, and vice versa, 269 
Cooling milk or cream, water or ice required, 294 
Corn, cost per acre of raising, 426 
commercial grades of, 403 
Corn on the cob, measurement of, in cribs, 397 
Cost of irrigating canals and ditches, 180 
raising wheat and corn, per acre, 426 
Cotswold sheep, 26 
Cotton, average cost per acre, 426 
Cows, buying and selling by tests of their milk, 244 
E care of, 245, 272, 350 
diseases of, 57 
See also under Dairy Cows 
Craig, Prof. John A.;Characteristics of breeds of live stock, 21 
Cream, application of viscogen, 292 
calculation of per cent fat in, 275 
composition of, 273 
formula for diluting, to a desired fat content, 279 
finding fat content of, 278 
gatherers, instructions to, 356 
ice required for cooling, 294 
of different fat contents, relative value of, 270 
yield of butter from, 31r 
preservation of, by heat, 290 
quantity of water or ice required for cooling, 294 
telative value of, 260a 
ripening, Boyd’s process of, 301 
separators, capacity of, 282 
economy of, 281 
handling and care of, 279 
list of, 276 _ 
; power required for skimming rooo lbs. milk, 281 
standard of purity, government, 265 
standards for, 262 
standardization of, 286 
use of alkaline tablet test with, 304 
yield from milk of different richness, 274 
Creameries and cheese factories, directions for making dividends in, 345 
suggestions to patrons of, 349 
Creamery associations, co-operative by-laws and rules for, 351 
management of, 338 
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Crops, farm, enemies of, 121 
field, important data as to, 74, 77 
fertilizing materials in, 150, 151 
soiling, 81, 82, 84 
various yields per acre, 91 
weight and average composition of, per acre, 80 | 
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fall, 169 
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Curing of cheese, losses in, 333 
rooms, humidity in, 326 
Cuts of meat, diagrams of, 204, 205 
Dairy breeds, composition of milk from, 242 
results of tests of, 237-241 
cattle, origin and characteristics of breeds 211 
pure-bred, in the United States 429 
COWS, 211 
advanced register of, requirements for admission, 241 
methods of judging the value of, 243, 244 
pure-bred average per cent of fat and production, per breed. 
242 
tations for, 12, 14, 16 
size of silo for different number of, 86 
soiling crops for 84 
yield of milk and fat from, 236, 230, 242 
farms, regulations for the government of, 71 
papers, American, 464 
main foreign 465 
products, American analyses of, 248 
composition of 273 
exports of, from Canada 1868- T1904, 446 
the United States, 1870-1905, 446 
fertilizing ingredients in, 251 
legal standards for, 262 
standards of purity, government, 264 
temperatures for cold storage of, 318 
rules, fifty, 244 
salt, analyses, 318 
schools in the United States and Canada, 457 
statistics for the United States, 1900, 432 
test associations, constitution, 367b 
Dairies and dairy farms, regulations for the government of, 71 
Dairying, 211 
more important works on, 460 
pure-bred cattle, used Bae in the U. S., number and value, 429 
Dates of killing frost, 413 
Days between dates within two years, number of, 384 
Decker, Prof. John W., How American cheese is made, 319 
Dentition of farm animals, 36 
Detection of bad milk, 322 
Devon cattle, 230 
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Dewey, L. H., Table of noxious weeds, 116 
Dew-point, table of, 327 
Dietaries, 106 
daily, calculation of, 196 
Dietary standards, 196 
studies, American, summary, 203 
Digestion coefficients, 2 
Dimensions, interior, of farm buildings, ror 
Directory of official agricultural institutions, 452 
Diseases of farm animals, 53 
Disinfectants, list of, 70 
Disinfection of stables, rules for, 71 
Distance table for planting vegetables, 88 
tree-planting, 90, 138 
Ditches, open, number of acres drained by, 166 
Dividends, directions for making, in creameries and cheese factories, 345 
Dorset sheep, 26 
Doses, veterinary, graduation of, 63 
Drainage systems, points to note in planning, 160 
Draining of area of land by tiles, removing 4 in. depth of water in 24 
hours, 165, 170 
area of land by open ditches, 166 
land, reasons for, 161 
Drains, of various dimensions, earth removed for, 171 
advice to landowners about to construct, 168 
Duroc-Jersey swine, 27 
Durum wheat, pomemercial grades, 403 
Dutch belted Gartle. 232 
Duty of water, 176 
Economy, pecuniary, of food, 200 
Egg products in the U. S., 1879-90, 437 
Eggs, loss in weight, during incubation, 46 
Engine management, 289 
Engineering, agricultural, 161 
English milking trials, results of, 241 
Essex swine, 27 
Exhaustion of fertilizers, 156 
Exhibition purposes, preservation of soft fruits for, too 
Experiment stations, agricultural, in the U. S. and Canada, 458 
Exports, agricultural, in the U. S., 1904-1905, 4390 
domestic, of butter and cheese, 446 
Fair tests of dairy cows, 230, 243 
Farm, transportation on the, 1890 
Farm animals, body temperature of, 38 
characteristics of breeds of, 21 
common diseases of, 53 
constituents of carcass, 209 
determination of age of, 36 
estimated number on farms and ranches, 1905, 430 
feeding-standards for, 12 
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! 
Farm animals, food requirements of, 18 
gestation period, average, 39 
heat in, duration and frequency, 38 
in Canada in 1901, 427 
in the United States in 1870-1900, 427 
live, composition of, 208 
market classes of, 28 
Farm buildings, interior dimensions of, 191 
crops, enemies of, 121 
products, fertilizing constituents of, 147 
cost of hauling, 188 
yield of, per acre, 81 
Farmyard manure, amount required to replace ingredients abstracted 
by various crops, 152 
composition, amount, and value, 153, 155 
Farmers, forestry for, 131 
Farmers’ institutes, officials in charge of, 450 
Farming population of the United States, 417 
approximate losses of fertilizing materials in different systems, 145 
Farms in the United States, statistics concerning, 419 
Farrington, Prof. E. H., The alkaline tablet test for acidity in milk or 
cream, 304 
Fat content of milk from pure-bred cows, 242 
Fat, relation of, to casein and other solids of milk, 250 
Fattening animals, comparative results obtained with, 207 
Feeding and general care of poultry, 41 
standards for farm animals, 12 
stuffs, chart showing manurial value of, 147 
composition of, 1, 3, 6 
comparative value of, 19 
concentrated, classification, 11 
weights of, 18 
fertilizing constituents, 147, 148 
manurial value, 147 
ready reference table of composition, 6 
valuation of, 20 
Feed rations, calculation of components of, 14 
Fermentation tests, 322, 324 
Fernow, Prof. B. E., Forestry for farmers, 131 
Fertilizer industry of the United States, 447 : 
laws, states having, 158 
Fertilizing constituents of feeding-stuffs and farm products, 147, 148 
materials, commercial, composition, 154 
conversion table for calculation, 160 
equivalent quantities of, 157 
in dairy products, 251 
different crops, 151 
in raw materials and chemicals, trade value of, 159 
losses of, in different systems of farming, 145 
voided by animals, 153 
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Fertilizing materials withdrawn by various crops, 150, 151 
Fertilizers, 145 © 
commercial, composition, 154 
exhaustion of, 156 
imports and exports, 447 
industry of the U. S., 447 
valuation of, 158 
Field crops, 74 
important data as to, 77 
Fish N.S., Brown-Swiss cattle, 234 
Flag signals adopted by the U. S. Weather Bureau, explanation of, 368 
Flaxseed commercial grades of, 406 
Food economy, 195 
fuel value, 194 
Foods, human, 193 
Food materials, human, composition of, 197, 198 
nutrients furnished for 25 cents in, 201 
pecuniary economy of, 200 
Forcing calendar, a vegetable, 93 
Foreign coins, value of, 409 
Forestry, 131 
for farmers, 131 
schools of, 457 
Forest fire laws in the United States, 140 
Formaldehyd treatment for the prevention of smut of cereal grains and 
of potato scab, 127, 129 
Formulas for calculation of total solids in milk, 258 
yield of butter, 311 
converting degrees Centigrade or Réaumur to Fahrenheit, 
and vice versa, 305 
diluting cream to a desired fat content, 279 
finding adulteration of milk, 267 
fat content of cream, 278 
quantity of water or ice required for cooling milk 
or cream, 204 
yield of Cheddar cheese, 331 
Frederiksen, J. D., Handling and care of cream separators, 279 
French coach eae 22 
Frost, killing, dates of average wal actual, 413 
Fruit and vegetable garden, a combined, 92 
Fruit packages, kinds of, 94 
Fruit trees, distances apart, 90 
longevity, 90 
time required to bear fruit, 90 
Fruits, soft, preservation of, for exhibition purposes, 100 
calculated value of, compared with hay, grains, etc., 19 
temperatures for preserving, 100 
Fuel value of food materials, 194 
of woods, 136 
Fungous diseases of plants treatments for 121 
Galloway cattle, 24 
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Gardener’s planting table, 88 | 
Gardner, M. H., Holstein-Friesian cattle, 218 
Gerber fermentation test, the, 324 
Germination standards of seeds, 109 
of vegetable seeds, time of, 90 
Gestation calendar, 30 
period in farm animals, 30 
Goff, Prof. E. S., Treatments for insect and fungous diseases, 123 
Government land measures, 396 
standards of purity for milk and its products, 264 
Grades of butter, commercial, 309 
grain, commercial, 4o1 
barley, 405 
corm, 403 
durum wheat, 403 
flaxseed, 406 
oats, 404 
rye, 405 
wheat, 401 
hay and straw, 406a 
Grades per roo ft., and their square roots, 164 
Grain, commercial grades of, 4o1 
Grains, prices of, per bushel and per ton, 20 
Grass seeds, amounts to sow per acre, 109 
number, weight, and cost of, 109 
Grasses, notes on adaptability and uses of; 111 
Guernsey cattle, 214 
Gurler, H. B., Butter-making, 295 
Hackney horses, 22 
Hampshire sheep, 25 
Hand separators, list of, 276 
flauling farm products, cost of, 188 
Hawks and owls, beneficial and harmful, 370 
Hay in mows or stacks, reckoning amount and value of, 397 
Hay, commercial grades of, 406a 
seed mixtures for, 75 
Heat in farm animals, duration and frequency, 38 
Hemp ropes, strength of, 300 
Herd milk, ranges in composition of, 268 
Heredity, 48 
Hereford cattle, 24 
Hicks, Gilbert H., Seed-testing for the farmer, 104 
Highland sheep, 27 
Hills, number of, on an acre of land, 87 
Hog cholera, suppression of, 67 
Holidays, legal, 375 
Holstein-Friesian cattle, 218 
Honey and beeswax in the United States, production of, 438 
Horse, determination of age, 36 
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Horse, labor done by, 1890 
Horse-power, 290 
required for discharge of given quantities of water, 176 
separating 1ooo lbs. of milk, 281 

Horses, dentition of, 38 

diseases of, 53 

heavy, 22 

light, 21 

market classes of, 28 
Horticulture, 88 
Horticultural books, a list of, 462 

products, best temperatures for preserving, 100 
Hot-water treatment for smut, 127, 128 
Human foods, 193 

composition, 108 
Humidity in cheese-curing rooms, 326 

relative, in curing-rooms, table showing, 327 
Hurricane warnings, 3690 
Ice required for cooling milk or cream, 204 
Ice-cream, standard of purity, government, 266 
Imports, agricultural, in the U. S., 1904-1005, 439 

of sugar into the United States, 436 
Inches reduced to decimals of a foot, 390 
Incubation, loss in weight of eggs during, 46 
Industry groups in the United States, 424 
Indian corn, commercial grades of, 403 
Insects, injurious, treatments for, 121 
Interest tables, 382 
Irrigated land in farms, value of, 178 
Irrigating canals and ditches, cost per mile, 180 , 
Irrigation, 176 

efficiency of windmills for. 173, 181 

pipes, carrying capacity, 179 

cost of, 180 

Jersey cattle, 211 
Kephir, composition of, 270 
Kerosene emulsion, 122, 130 
Kilograms converted into pounds avoirdupois, 390 
Koumiss, composition, 270 

standard of purity, government, 266 
Lactometer, 254 

scales, comparison of, 255 
Land, acres of appropriated, vacant, and reserved, in the U. S., 417 

measures, government, 306 
Legal holidays, 375 
Legal standards for dairy products, 262 

weights of grain, seeds, etc., 400 
Leicester sheep, 26 
Lincoln sheep, 26 
Live animals, composition of, 210 
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Live mineral matters in too parts, 210 
Live stock, characteristics of breeds of, 21 
registered, breeds and number of, in the U. S., 428 
Live weight of cattle, estimation of, 28 
London purple, 122 
Loss of butter from inefficient skimming, 285 
cheese in curing, 333 
Losses of fertilizing materials in different systems of farming, 145 
Lumber industry of the U. S., statistics, 437 
Main pipe, rule for obtaining size of, 163 
Manila ropes, strength of, 390 
Manns’ test, direction for use, 306 
Manure, amount and quality produced by stock, 152 
amount required to replace ingredients abstracted by various crops, 
152 
Manures and fertilizers, 144 
composition, amount, and value of, from different farm ani- 
mals, 152, 153 
valuation of, 158 
Manurial value of feeding-stuffs, 147, 148 
Maple sirup, specific gravity, sugar content, and boiling-point, 96 
production of, in the United States, 1899, 437 
sugar obtained from, 97 
production of, in the United States, 1905-1906, 435 
Market classes of farm animals, 28 
Marschall rennet test, 310 
Maturity table for vegetable seeds, 90 
Meat, diagrams of cuts, 204, 205 
Merino sheep, 25 
Mineral matters in roo parts of live animals, 210 
Milch cows, diseases of, 57 
Milk, adulteration, 267 
ash, composition, 251 
average composition, with variations, 249 
bad, detection of, 322 
calculations of components, 250 
total solids, 258 
care of, 246 
composition of, from different breeds, 242 
different parts of the same milkings, 240 
various kinds, 248 
cream, butter-fat, and butter, comparative prices, 314 
fertilizing ingredients in, 251 
gatherers, instructions to, 356 
ingredients, distribution of, in butter-making, 316 
cheese-making, 331 
measures, prices of, 260a 
modified, amounts of cream or skim-milk used in making, 270 
morning and evening, composition of, 240 
morning, noon, and evening, composition of, 240 
of different fat contents, relative value of, 270 
payment of, at creameries and cheese factories, 340 
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Milk, power required for skimming 1000 lbs., 281 
preservation of, by heat, 290, 293 
price of, per_1000 lbs., 343 
prices. by measures 272a 
products, standards of purity for, 266 
quantity of water or ice required for cooling, 294 
records, official, 240 
relation of fat to casein, and other solids of, 250 
relative cheese value of, 334 
required for making one lb. of butter, 315, 316 
rules for handling, 272 
skimming and watering of, 267, 268 
solids, calculation of, 250, 258 
‘Solids, calculation of specific gravity of, 261 
specific gravity of, temperature correction tables for, 256 
standards, 262 
standards of purity, government, 264 
standardization of, 271 
table for converting pounds of, into quarts, 269 
quarts of, into pounds, 269 
finding average per cent of fat in, 347 
testing, a chapter on, 252 
use of alkaline tablet test with, 304 
variation in composition, 268 
watering of, 267 
yield and composition of, of different breeds, 242 
Milking trials, English, results of, 241 
rules for, 245 
utensils, care of, 247 
Milkings, composition of different parts of same, 249 
Miner’s inch, 177 
Money, conversion table, 410 
foreign, value of, 400 
order fees, 386 
Monrad rennet test, the, 319 
Mutton, diagrams of cuts, 205 
sheep, 25 
Nails, cut, table of, 192 
New York Board of Health lactometer, comparison with Quevenne 
lactometer, 255 
Nitrate of soda, prices of, on the ammoniate basis, 160 
Nitrogen voided by animals, 153 
Noer, J., M.D., What to do in case of accidents, 377 
Noxious weedy, table of 116 
Number of plants for an acre of ground, 86, 87 
trees on an acre, 135 
Nutrients, 193 
furnished for 25 cents in food materials, 20r 
Nutritive ratio, 2 
Oats, commercial grades of, 404 
Oat-smut, prevention of, 127 
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Official milk- and butter-fat records, 240 
Orchard-spraying outfit, a cheap, 126 
Ounces reduced to decimals of a foot, 390 
Oxford sheep, 26 
Overrun of butter, 300, 314 
Pasteurization of milk and cream, 290 
Pastures, permanent, seed mixtures for, 75 
Patents, how issued, 371 
Patrons of creameries, rules for, 356 
Patrons of cheese factories and creameries, suggestions to, 349 
Payment of milk at creameries and cheese factories, 340 
Percheron horses, 23 
Perishable goods, temperatures injuring, 98 
Pickrell, J. H., Shorthorns as dairy cows, 224 
Pipes, carrying capacity of, 179 

cost of, for irrigation, 180 

straight, flow of water through, 179 
Plant diseases, treatments for, 121 

food, proportion recommended for different crops, 158 

Planting table, a gardener’s, 88 
Plants, temperatures injurious to, 90 
Plants, number of, for an acre of ground, 86, 87 
Plowing, performance of team in, 189 
Poisoning, antidotes in cases of, 380 
Poland China swine, 27 
Population, agricultural, number and Classification, 417 
Pork, diagram of cuts of, 205 
Postage, domestic, 385 

foreign, 385 
Potatoes, relation of specific gravity, dry matter, and starch content 

of, 95 

Potatoes, prevention of scab, 120 
Poultry and egg products in the United States, 1879-1800, 437 

breeds of, 47, 48 

feeding and care of, 41 

period of incubation, 38 

standard weights of, 47 
Pounds converted into kilograms, 390 
Power required for discharge of water, 176 

to raise water from deep wells, 180 

separators, list of, 276 
Precipitation, normal, in Canada, 416 

the United States, 415 
Preservation of horticultural products, best temperatures for, 100 
milk and cream by heat, 290 
soft fruits for exhibition purposes, 100 
Preservatives for soft fruits for exhibition purposes, 102 
Prevention of oat-smut, 127 
smuts of cereal grains and potatoes, 129 

Pumps, capacities of, 181 
Pure cultures, use of, in butter- and cheese-making, 297 
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Purity standards of seeds, 106 
Quevenne lactometer, 255 
Rainfall, 172 
Rations for dairy cows, practical, 14, 16 
standard, 12 
farm animals, 12 
Reciprocals of numbers, 302 ‘ 
Record, highest, for yield of fat, 239 
Records, milk- and butter-fat, official, 240 
Red-polled cattle, 227 
Rennet tests, 310 
Richards, H. B., Dutch belted cattle, 232 
Richter, Prof. A. W., Steam boiler and engine management 286 
Road leagues, constitution of, 366 
Road-making, 183 
Roads, drainage, 183 
Roads, different kinds of, force required to draw a load,on 185 186 
good, importance of, 185 
gravel for, 184 
repairs, 184 
stoue required for maintenance of, 190 
Ropes, strength of, 3900 
Russell, Prof. H. L., Preservation of milk and cream by heat, 290 
Rye, commercial grades of, 405 
Salt, American dairy, analyses of, 318 
Second-foot of water, 177 
Seed mixtures for grass and clover, 75 
hay and permanent pastures 76 
quantity required per acre, 74, 77 
testing for the farmer, 104 
vegetable, quantity required per acre, 90 
Seeds, 104 
. germination standards, too 
grass, number, weight, cost, and amount to sow per acre 109 
purity, 105 
purity standards, 106 
vegetable, time of germination and maturity table 90 
vitality, 113 
weights, legal, 400 
seedsmen's, 114 
Separator skim-milk, per cent fat in, 280 
Shaw, Prof. Thomas, Heredity, 48 
Sheep, breeds, 25 
determination of age of, 36 
diseases of, 61 
fine-wooled, 25 
market classes of, 32 
mutton, 25 
proportions ot the various parts of, 208 
Shire horses, 23 
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Shorthorn cattle, 24, 224 
Shropshire sheep, 25 
Silos, cylindrical, horizontal feeding area for different sized herds, 85 
capacity of, 85 
relation between size of, and number of cows they will keep, 86 
Sirup, sorghum, obtained from juice of different densities, 97 
Sisson, L. P., Devon cattle, 230 
Skim-milk, composition of, 273 
per cent fat in, 280 
Skimming of milk, detection of, 267 
inefficient, loss of butter caused by, 285 
Slope, rise per roo feet, 171 
Smith, J. McLain, Red-polled cattle, 227 
Smut of cereal grains, prevention of,.129 
oats, prevention of, 127 
Sodium nitrate, prices of, on the ammoniate basis, 160 
Soiling crops adapted to Northern New England states, 81 
succession of, for dairy cows, 84 
time of planting and feeding, 82 
Soils, American, analyses of, 146 
Solids of milk, calculation of, 258 
sp. gr. of, 261 
tables for obtaining, from specific gravity and per cent of fat, 260 
Sorghum sirup obtained from juice of different densities, 97 
produced in the United States, 1890, 437 
Southdown sheep, 25 
Specific gravity of buttermilk, 273 
cream, 273 
maple sirup, 06 
milk, 240 
milk solids, 261 
potatoes, 95 
skim-milk, 273 
various substances, 407 
woods, 136 
temperature correction tables for, of milk, 256 
Spraying calendar, 123 
outfit for orchards, 126 
Standard rations for farm animals, 12, 14 
varieties of poultry, 47 
Standards for dairy products, 262 
of purity of seeds, 106 
for milk and its products, government, 264 
Standardization of cream, 286 
milk, 272 
Starch content, dry matter, and sp. er. of potatoes, relation of, 05 
equivalent, 2 
Statistical tables, 411 
Steam boiler and engine management, 286 
Steers, diagram of carcass, 204 
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Steers, live and dressed weights of, 206 
proportions of the various parts of, 206 
Sterilization of milk and cream, 290, 293 
Storm and hurricane warnings, 369 
Straw, commercial grades of, 406a 
Sub-humid region, 178 
Suffolk horses, 23 
sheep, 26 
Sugar in the United States, production, 436 
factories in the U. S., statistics of, 436 
imports, 1901-1905, 436 
Swine, breeds, 27 
determination of age by their teeth, 36 
diseases of, 62 
live weight and gains made, 207 
market classes of, 32] 
plague, suppression of, 67 
proportions of the various parts of, 208 
Tainted milk, causes of, 322 
Tamworth swine, 27 
Tanks, capacity of, 182 
Temperature correction tables for specific gravity of milk, 256 
Temperature of the air, normal mean, in Canada, 416 
the United States. 412 
farm animals, normal, 38 
Temperatures injuring perishable goods, 08 
for preserving horticultural products, 100 
injurious to plants, 90 
Test associations, dairy, constitution, 367b 
Testing milk and other dairy products by Babcock’s method, 252 
Tests of dairy breeds at American experiment stations, 237 
British Dairy Farmers’ Assoc., 241 
La. Purchase Exposition, 230 
World’s Columbian Exposition, 238 
Thermometer scales, comparisons of, 393 
Thoroughbred horse, the, 21 
Tile, limit of size to grade and length, 172 
Tile draining land, reasons for, 161 
pipe of main drain, size required, 163 
Tiles, discharge of, on different grades, 164 
number required per acre, table showing, 162, 163 
of acres drained by, of different diameters and per cent 
grade, 164, 165 
size required for drainage, 162, 163 
Tires, wide, effect of, 190 
Tractive force required for carriages, 185 
of horses at different speed, 186 
effect of inclination on, 187 
surface on, 188 
Trade values of fertilizing ingredients, 159 
Transportation on the farm, 189 
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Tree-planting, distance table, 138 
Trees, number on an acre, 135 
‘rrotter, the American, 21 
Tuberculin tests, directions for making, 69 
United States, agricultural experiment stations in, 458 
imports and exports, 1904-1905, 4390 
population, classification of, 418 
products, prices of, 1890-1905, 426 
schools and colleges, 454 
wages, 1893-1895, 424 
area and population, 4rr 
areas of appropriated, vacant, and reserved land in, 417 
bees, honey, and wax produced, 438 
beet-sugar factories in, statistics of, 436 
production, 1903-19006, 436 
breeds and number of registered live stock, 428 
butter, exports, 1870-1905, 446 
factories, statistics of, 434 
cattle, pure-bred, used for dairying, number and value, 429 
cereal products, principal, 1850-1900, 425 
cheese factories, statistics of, 434 
exports, 1870-1905, 446 
comparison of leading industries, 416 
condensed-milk factories, statistics of, 434 
cost per acre of raising wheat, corn, and cotton, 1893, 426 
crops, principal, statistics of, 420, 425 
dairy schools. 457 
statistics for 1900, 432 
Department of Agriculture, organization, 452 
educational institutions, 454 
farming population, 417 
farmers’ institutes, officials in charge, 450 
farms in, number of, and their value, 418 
farms, statistics concerning, 419 
fertilizer industry, 447 
imports and exports, 1806, 447 
forestry schools, 457 
industry groups in, 424 
live-stock interests, veterinary and sanitary officers in charge of, 456 
number and value of farm animals, 1870-1900, 427 
of farm animals, 1903, 430 
of farms in, and their value, 418 
of pure-bred cattle used for dairying, 429 
of registered live stock, 428 
officials in charge of agriculture, 453 
poultry and egg product, 1880-1900, 437 
precipitation, normal, 415 
production and value of principal crops, 425 
production of honey and beeswax, 438 
rank of states in as to value of agricultural products, 448 
soils, analyses of, 146 
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United States, statistics of butter, cheese, and condensed-milk factories 
434 
statistics of farms, 419 
principal crops, 1905, 420 
sugar crop in the United States, 1905--1906, 435 
imports, 1901-1905, 436 
production of beet- and cane-, 1993~1906, 436 
temperature of the air, normal mean, 412 
value of principal farm products, 425 
veterinary colleges in, 456 
wages, agricultural, 1893-18905, 424 
wool product, 435 
Valuation of feeding-stuffs, 20 
manures and fertilizers, 158 
Value of foreign coins, 409 
Veal, diagram of cuts, 205 
Vegetable and fruit garden, a combined, 92 
Vegetable forcing calendar, a, 93 
Vegetable seed required per acre, 90 
time of germination and maturity table, 90 
Vegetables, usual distances for planting, 72 
Veterinary colleges, American, list of, 456 
remedies and doses, 63 
science, 53 
Victoria swine, 25 
Village-improvement societies, constitution of, 364 
Viscogen, 292 
Vitality of seeds, 113 
Wages, agricultural, in the United States, 1893-1805, 424 
by the week and the day, table of, 383 
Wagon tires, wide, effect of, 190 
Water, acre-foot of, 177 
carrying capacity af pipes, 179 
duty of, 176 
flow through straight pipes, 179 
miner’s inch, 177 
power required for discharge of, 176 
to raise, from deep wells, 180 
required for cooling milk or cream, quantity, 204 
right, 176 
second-foot, 177 
Watering of milk, detection of, 267 
and skimming, detection of, 268 
Weather Bureau, the, explanation of flag signals adopted by, 368 


services, state, list of headquarters of, 370 
Weeds, 116 


noxious, table of, 116 
Weight of cattle, estimation of, 35 
eggs, loss in, during incubation. 46 
Weights of poultry, standard, 47 
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Weights and measures, 387 
conversion table, 380, 391 
customary system of, 387 
metric system of, 388 
Weights, legal, of grain, seeds, etc., 114, 400 
seedsmen’s customary, per bu. of seeds, 114 
Weir table, the California, 182 
Wheat, cost per acre, of raising, 426 
commercial grades of, 401 
Wheeler, Prof. Wm. P., Feeding and general care of poultry, 4t 
Whey, composition of, 273 
standard of purity, government, 266 
to be allowed patrons, 337 
Whitewash, recipe for, rot 
Wind, force and velocity of, 173 
Windmills, capacity, 173, 174, 181 
economy, 175 
square feet and acres irrigated by, 173 
Winslow, C. M., Ayrshires, 222 
Winter-killed clover, replacing, 82 
Wire ropes, strength of, 300 
Wisconsin curd test, 322 
Woods, fuel value and specific gravity, 136 
Wool product of the United States, 19005, 435 
World’s Columbian Exposition, results of breed tests at, 238 
World’s Fair, St. Louis, results of breed tests at, 230 
Yield of butter, formula for calculating, 311 
from too lbs. cream of different richness, 31t 
Cheddar cheese, formula for calculating, 331 
cheese from roo lbs. of milk, 332, 334 
fat, highest record, 230 
milk and fat from dairv cows, 237 
of dairy breeds, 237-242 
Yields, average, per acre of various crops, 87, ot 
Yorkshire swine, 27 
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